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HUGO GERNSBAL 


Power Transistor 
Tester 


installing 
Community and 
Commercial 
Antennas 


Simple 
Low-Frequency 
Oscillator 


Relay 
Adjustments 


Servicing 
Pleasure-Boat | 
Radio 
Installations } 


(See page 44) 
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For superb hi-fi listening... epen 4en presents ...in modest space 


e- 0M al —-\0'ae (oh Molo) -) «Senna 01-1 ue] aaat-lalet-Meotal-lil-lale|laleMeololssle)-lsl-lols 
with speakers of any size at any price! 


Featuring the new Flexair* woofer and Bass-Superftiex* enclosure principle 
that establish completely new standards of bass reproduction. 


NEW JENSEN CN-100 3-WAY SYSTEM 


A new 12” 3-way system, the CN-100 reproducer gives a new small-scaled 
- fine furniture look to the hi-fi speaker, ideally suited to small living spaces. 
The 12” Flexair superlow resonance woofer in Bass-Superflex enclosure 
gives full bass response to a low 20 cycles. Special 8-inch mid-channel and 
RP-103 h-f unit assure smooth clean response to 15,000 cycles. Crossover 
frequencies 600 and 4000 cycles. 32” H., 21” W., 1814” D. Available in 
Walnut, Tawny Ash, and Mahogany. Net Price........149.50 


BF-100 ENCLOSURE FOR 12” SYSTEMS 

In up-to-the-minute “Flair Line™ styling, the BF-100 cabinet is ideal for all 

12” speakers, and system kits including those with Flexair 12” woofers. 

Incorporates new acoustical design with tube-loaded port for unusual ex- 

tension of the }-f range. Available in Walnut, Tawny Ash and Mahogany. 
Net Price 


JENSEN'S AMAZING TR-10 TRI-ETTE © Big Speaker Bass in Smallest Space 
Sophisticate's Choice in 3-Way Components 


Heart of the Tri-ette is the new Flexair 12” woofer with its superlow free-air resonance of 20 cycles and 
high damping. In conjunction with the new Bass-Superflex enclosure, useful response down to 25 cycles is 
attained with the lowest distortion ever measured on such a small reproducer. Cabinet is extra rigid with 
Fiberglass lining. Special 8-inch midchannel handles the range from 600 to 4,000 cycles, through L-C 
crossover network. RP-103 Tweeter carries the response from 4,000 to 15,000 cycles. 1374” H., 25” W., 
1134” D. Choice of Walnut, Tawny Ash and Mahogany. Net Price....114.50 


ST-944 Stand . For floor use. Places top of cabinet 28” above floor. Net Price......12.95 
ST-945 Base . For table or shelf. Net Price...... 5.45 


ABOUT JENSEN'S NEW FLEXAIR WOOFER 

The new kensen Flexair Woofers are designed to extend bass response down to very low frequencies. 
They have highly-damped supe 1ance at the very bottom of the audio range—16 to 20 cycles. 
They have an exceptional de arity and are capable of a total movement of 1”. In even a rela- 
tively small Bass-Supertiex enclo , they deliver their extreme low-frequency performance with a new 
low in distortion 


KT-33 3-WAY SYSTEM KIT KT-34 TRI-PLEX Ii SPEAKER KIT 

Includes basic speaker components for 3-way system identical Components used in the TP-250 Tri-Plex II reproducer 

in performance with Jensen CN-100 and TR-10 reproducers. 15-inch Flexair woofer, new compression driver m-f unit, 

Includes Flexair 12-inch woofer, special 8 inch m-f unit, and and new phase correcting supertweeter. Response from 16 cycles 

RP-103 compression h-f unit. Complete with control, crossover to upper limits of audibility in Jensen Bass-Superflex 

network, wiring cable, and full instructions for building enclosure enclosure (Jensen BF-200 suggested). Complete with 400 
and installing speaker system. Net Price $80.00 and 4,000 cycle networks, wiring cables and instructions for 

building enclosure. Impedance 16 ohms. Net Price $179.50 





NEW TP-250 TRI-PLEX II 3-WAY SYSTEM 


This latest version of the Jensen Tri-Plex reproducer incorporates the extreme bass capa- 
bility of the 15” Flexair woofer, in combination with advances in midchannel and super- 
tweeter design. This beautiful unit outperforms any speaker system of comparable size or 
cost. Excellent for superb monophonic reproduction or as one side of a stereo system. 
Response range, 16 cycles to beyond audibility. Components available also in kit form (see 
KT-34). 30%” H., 3442” W., 18%” D. Net Price........294.50 


BF-200 Cabinet only for 15” Systems, net price. .ccccccccccccccccccccsccecs 12975 


Send for een 4en MANUFACTURING COMPANY 


Bulletin JH-1 6601 S. Laramie Ave., Chicago 38, Illinois 
In Canada: J. R. Longstaffe Co., Ltd., Toronto 
In Mexico: Radios Y Television, $.A., Mexico D.F. 


oe Division of The Muter Company 





Hlere’s a NEW 
Way to Reach 
the Top in 
TV SERVICING 


ALL PRACTICE METHOD— 
PROFESSIONAL TECHNIQUES 


Includes 17” picture tube, all 
other tubes, components for 
TV receiver. Also 5 inch 
professional type Scope and 
highly accurate Signal 
Generator. Training low in 
cost; monthly terms. 


F YOU HAVE some Television or Radio experience, or 

if you know basic Television-Radio principles but lack 
experience—NRI’s Professional Television Servicing course 
can equip you to go places in TV servicing. This advertise- 
ment is your personal invitation to get a free copy of our 
booklet which describes this training in detail. 


You Get Color-TV Textbooks Early 


The day you enroll, N.R.I. sends you special Color-TV 
books to speed your knowledge and understanding of this 
vast, growing phase of Television. Many full color pictures 
and diagrams help you recognize defects and help you 
learn how to correct them quickly and properly. To cash 
in on the coming Color-TV boom you'll need the kind of 
knowledge and experience this N.R.I. training gives. 


You Learn-By-Doing All The Way” 


This is 100% learn-by-doing, practical training. We supply 
all the components, all tubes, including a 17” picture tube, 
and comprehensive manuals covering a thoroughly planned 
program of practice. You learn how experts diagnose TV 
receiver defects quickly. You see how various defects affect 
the performance of a TV _ receiver—picture, sound and 
color; learn to know the causes of defects, accurately, easily, 
and how to fix them. 

You do more than just build circuits. You get practice 
recognizing, isolating and fixing innumerable TV receiver 
troubles. You get actual experience aligning TV receivers, 
eliminating interference, using germanium crystals to rectify 
the TV picture signal, obtaining maximum brightness and 
definition by properly adjusting the ion trap and centering 
magnets, etc. There isn’t room to list all the servicing experi- 
ence you get. 
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SERVICE MANAGER 


James D. McIngvale of Lake 


Cormorant, Miss., says: 


Graduate C. Dority of Silver 
Spring, Md., says: 

"Your course is so thorough that I} 
anyone interested in the challenge of 1 1 compla . A year 
servicing shouldn't miss this oppor 
tunity. I can find my way around « 

TV Chassis as easy as 1 can my 

bome as a result of your course take 


about 95% of com- 


a where 
receiver 
when it used to 


Get Details Free—Mail Coupon 


Once again—if you want to go } é n TV servicing, we invite 
you to find out what you get t what you learn 
from NRI’s course in Professional 17 ervicing. See pictures 
of equipment supplied, read what 5 
tice. Judge for yourself whether tl 
ing will further your ambition to re 
top in TV servicing. We believe 
believe many of tomorrow’s top TV s« 
men... for black and white, UHI 
Color-T\ . . « will be graduates I 
N.R.1. training. Mail the coupon 1 

is no obligation. National Radio Ins 


Dept. 8MFT, Washington 16, D.C. 


Oldest and Largest Home Study 
Radio-Television School 


How To 


REACH THE 
Top 
IN TV 


! National Radio Institute, Dept. 8MFT 
| Washington 16, D.C. 


Please send my FREE copy of Reach the Top 
in TV Servicing.” I understa salesman will call. 


Name 








eS a Zone State 


Accredited Member National Home Study Council 
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Formerly RADIO-CRAFT @ Incorporating SHORT WAVE CRAFT m TELEVISION NEWS m RADIO & TELEVISION 
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EDITORIAL ON THE COVER 


31 Opportunities in Electronics—Hugo Gernsback 
(See story on page 44) 


ELECTRONICS . | Shooting trouble in a typical 


small-craft radio transmitter 
“ 32 Satellite Measures Cloud Cover—Edward Rich, Jr. bap ge sang Charles 
> aclkew:< : y ~~ ogers ons, anasquan, 
The Backward Diode—Ed Bukstein i. «Guile soastne sedis 
Get the Most Out of Your Relays—James A. McRoberts service chop te whet some 
Three-Way Timer—E. H. Leftwich call the small-boat capital of 

42 WESCON Visit—Tom Jaski the country. 


Color original by Hans Knopf 


RADIO 


M 44 Radio for Weekend Sailors, Part I—Leo G. Sands 
48 Two Multiband Transistor Sets—Robert F. Scott 
52 The QRM Dodger—Don M. Wherry, W6EUM 


Hugo Gernsback 


TEST INSTRUMENTS yam 
M. doves Gernsback 
54 Down Low With an Audio Oscillator—Tom Jaski Fred Shunaman a 
56 De-Ac Attenuator Has Many Uses—I. Queen Managing Editor 
59 This Tester Checks Power Transistors—W. F. Jordan and H. C, Lin Robert F. Scott ; 
61 A Low-Cost Frequency Standard—Paul S. Lederer W2PWG, Technical Editor 
Larry Steckler 


Associate Editor 


AU DIO—HIGH FIDELITY David Lachenbruch 


7 . 1. Queen 
“ 78 Lowdown on Tape Playback Equalization—Herman Burstein and ; Editorial Associate 


Henry C. Pollak Robert G. Middleton 
‘ . . . . ‘ . Television Consuitant 
83 Stereo Phono Cartridges, Part [1I—Julian D. Hirsch Elizabeth Stalcup 
90 New Discs and Tapes, Stereo and Mono—Reviewed by Chester Santon Production Manager 
92 Ready for Stereo?, Part 1I—Donald C. Hoefler Cathy Coccozza 


» . rT . . . . . Advertising Production 
96 Low-Cost Transistor Hearing Aid—Forrest H. Frantz, Sr. 
’ Wm. Lyon McLaughlin 


Tech. tilustration Director 


Sol Ehrlich 

TELEVISION ane Art Director 
Fred Neinast 

98 The TV Man Rides the Gravy Train—E. H. Leftwich “- Staff Artist 

102 Try, Try Again—G. P. Oberto ane Rahineoe 

103 Dipoles and Yagis—Engineering Staff, Scala Radio Co. John J. Lamson 

108 FM-TV Dx—Robert B. Cooper, Jr. reevinavvesrerenereen ales Manager 

110 TV Service Clinie—Conducted by Robert G. Middleton 


General Manager 


Circulation Manager 
Aim}. Smith 
..Director, Newsstand Sales 
Books 132 Noteworthy Circuits Robert Falah 
Business and People 125 On the Market 
Correspondence 135 Patents 
Literature 115. Technicians’ News 
New Tubes and Semiconductors 122 Technotes *feus™ 
News Briefs 130 Try This One ; . : 
136 50 Years Ago Average Paid Circulation 
Over 199,000 


—-@ 


Speereees. November, 1958, Vol XXIX, No. 11. Published monthly at Mt. Morris, [JL, by Gernsback Publications, Inc. Second-Class mail 
Mt Copyright 1958 by Gernsback Publications, Ine. All rights reserved under peeing International and Pan-American Copy ight Cor 

SUBSCRIPTION RA ATES: U.S., U.S. possessions and Canada, $4.00 for one year; $7.00 for two years; $10.00 for three years; single copies 35c, Pan-Americ 

for one $8.00 for two years; $11.50 for three years. All other countries $5.00 a _y ear; $9.00 for two years: $13.00 for three years 

SUBSCRIPTIONS: Address correspondence to Radio-Electronics, Subscription Dept.; 154 West 14th St., New York 11, N.Y. When requesting a change 

nish an address label from a recent issue Allow one month for change of address 

GERNSBACK PUBLICATIONS, INC. ——- -_ <> and Advertising Offices, 154 West l4th St., New York 11, N.Y. Telephone Algonquin 5 

Chairman of the Board; M. Harvey Gerns President; G. Aliquo, Secretary 

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 147 

POSTMASTER: It undeliverable, send Form 3579 to: RADIO-ELECTRONICS, 154 West l4th St., New York 11, N.Y. Trademark ré 


..Promotion Manager 


RADIO-ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index) 
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TELEVISION 


YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 


e Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 


& 


Parts to build a powerful Superhet Receiver, 


standard broadcast and short wave 


Parts to conduct many experiments and build 


Continuity Checker, RF Ocillator, TV Circuits, 


Audio Oscillator, TRF Receiver, Signal Generator ' PIQit Tf , >. >- “4 
pg 


A Valuable Professional Multitester 





5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 


ONICS 
4. SOUND RECORDING AND Hi FIDELITY 8. COMMUNICATIONS 





YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services 


You can build a secure future for yourself if you get into Elec- 


— consultation privilege with our 


qualified staff, and Graduate Em- 


tronics NOW! Today’s shortage of trained technicians creates rcRY Toting 
‘Se : " ployment Service. EVERYTHING 

tremendous opportunities. National Schools Shop-Method trained YOU NEED for outstanding success 

technicians are in constant and growing demand for high-pay jobs in Electronics 

in Broadcasting and Communications, Electronic Research, Serv- 

icing and Repair, and many other branches. 


Let National Schools, a Resident 
Technical School for over 50 years 
train you for today’s unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER- 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
FCC License without taking a special 


Fully illustrated “Career” Book in 
. FREE! tv-Radio-Electronics. PLUS actual sample 
Sats lesson—yours at no cost, no obligation. 


course. You can handle sales, servic- ining in 
ing, manufacturing, or make good our waangele’. 
money in your own business. SEND ! va i 
FOR FACTS TODAY! 

EARN AS YOU LEARN. Many of our 

students earn their entire tuition and 

more in Spare Time jobs we show 

them how to do while learning. 


YOU GET EVERYTHING YOU NEED — 
Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 


ii 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


gor FAST SERVICE— MAIL NOW TO 


NATIONAL SCHOOLS, DEPT_RG-118 
f 4000 S. FIGUEROA ST 
LOS ANGELES 37, CALIF 


al a CLIP COUPON NOW ae MAIL IT TODAY! Rush free TV-Radio Opportt nity Book and sample 


: ante 
= 


APPROVED FOR G.1. TRAINING NAME 


I lesson. No salesman will ca 





NATIONAL SCHOOLS | “—— 


4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. C Check if interested ONLY in Resident 
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of 
Keep your customers sold on you! Use 
the exact same tubes leading inde- 
pendent set makers specify. Tell your 
supplier you'd rather have Tung-Sol 
Tubes. 
Tung-Sol Electric Inc., Newark 4, N. J. 


OTUNG-SOL 


MAGIC MIRROR ALUMINIZED 
PICTURE TUBES 


RECEIVING TUBES 


go) 

nf 
Miniature Sealed Beam Signal 

mops Flashers 


nt 


Semiconductor 


iat 
Picture Tubes Purpose Tubes Products 
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STEREO MULTIPLEX adapters have been 
put on the market by several manufac- 


| turers, although the FCC hasn’t yet 
| decided which system of stereo multi- 


plexing it will authorize. 

The possibility of nationwide stereo 
FM broadcasting received a big boost 
the National Broadeasting Co. 
asked the FCC for permission to broad- 
cast stereo experimentally using a 
multiplexing system on WRCA-FM, 
New York. NBC is expected to test 
the so-called “compatible” or sum-and- 


| difference system of stereo multiplexing 


developed by 
Syosset, N. Y. 
In this method of multiplexing, the 


Crosby Laboratories, 


| main FM channel carries the complete 


program (or sum of “left” and “right” 


| signals). The multiplex subchannel con- 


tains the “difference” signals. A filter 
the receiver or converter 
separates the “left” and “right” signals 
and distributes them to the proper 
amplifiers. An FM receiver without a 
converter will receive only the main 
channel—or sum of both the “left” and 
“right”—providing monophonic repro- 
duction of the full program. 

Several FM stations are on the 
air with experimental multiplexed 
stereo. WBAI and WFUV, New York, 
are transmitting “compatible” stereo- 
casts. WGHF, Brookfield, Conn., and 
others are using a “straight” multi- 
plexing system in which one channel 
of the sound is carried on the main 
FM channel, the second on the multi- 
plex subchannel. 


ELECTRONICS will play a major role in 
the generation of atomic power by the 
fusion method—as much as 50% of the 
required equipment being electronic. A 


| “test track” for nuclear fusion research 
| will 
| by the Allis-Chalmers 


be built at Princeton University 
Manufacturing 
Co. and RCA (model shown was dis- 


played at the international conference 


on atomic energy in Geneva). 


In the fusion method of generating 


power, a low-pressure gas or 


“plasma” 


(derived from deuterium) is heated to 


100,000,000° F—10 times hotter than the 
sun—in a high vacuum. In the Princes 
ton fusion installation, twenty 500-k 
electron tubes, at frequencies nea 
100 mc, will do the heating. De pows 
generators for the project will delive 
about 200 megawatts peak power. 

“MOON 
received by at least 30 
possibly 60 or more, according to th: 
US Army Signal Engineering Labora 


BOUNCE" SIGNALS have been 


people, and 


tory at Fort Monmouth, N.J., which is 
aiming radar signals at the moon with 


1.2 megawatts of radiated 
( RADIO-ELECTRONICS, 
page 6). 

Responses to its Diana project have 
come from the US, Europe and Lati1 


powel 


August, 1958, 


America, a laboratory spokesman said. 


The moon radar has been operating 
frequencies of 108 and 151.11 me, an 


the laboratory has been sending QSL 


cards to amateurs who report the cor 
ditions under which they have 
the signal. 


During November and 


received 


December, 


the moon radar pulses will be on 413.25 


me. Readers who pick up the 
may send a listener’s card to 
c/o RADIO-ELECTRONICS, 154 W. 
New York 11, N. Y. The informati 
will be forwarded to the Signal Corps 
and will be acknowledged with a moo! 
radar QSL card. 
TWO ELECTRONIC DEVICES to help solve 
the problem of headlight glare are bei 
offered as extra equipment on all 19 
Chrysler-built cars. 
A _ self-dimming 
mirror (see diagram page 
matically flips upward to 
glare of headlights from a car foll 
ing closely behind. A small opening 
(Continued on page 10) 


inside real 
10) aut 


deflect the 


RADIO-ELECTRONICS 


signals 
Diana, 
14 St., 


y 





In Spare Time at Home=Prepare for a Better Job—or 





You build and 

keep this valuable 

Vacuum Tube 
VOLTMETER 


vs 


‘Ta 

ae : 

You build and heel this 5- 
inch COLOR OSCILLOSCOPE 
—almost a “must” for TV 
servicing. 


Your Own Bysiness in One of the Many Branches of 


ELECTRONICS 


we 


|] RADIO = TELEVISION = RADAR 


If you are seeking a better job or a business of your own, 
the appealing field of Television-Radio-Electronics offers 
REAL PROMISE! 


In this fast-growing field, trained Electronic technicians find 
many good-paying, interesting jobs in manufacturing, in- 
stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS—offering the kind of a future 


that an untrained man often dreams about. 


++. make importa points crystal 
clear. Speeds your le@rning, It’s 
almost like having @m instruc 


COLOR at your sidel 


TV MILITARY SE 
If you are subject to 
service, the informa 
have should prove 
helpful. Mail coupon 
day. 


DeVry Tech's 
program also 
includes training 
in Color Television 


Your GUIDE 
to Profitable Job Opportunities 


TV-Radio Broadcast Technician 
Color Television Specialist 
Radar Operator ¢ Laboratory Technician 
Airline Radio Man © Computer Specialist 
Quality Control Manager 
Your Own Sales & Service Shop 
-++PLUS MANY OTHERS 





Build and keep this BIG 
DeVry Engineered TV set— 
easily converted to U.H.F. 
(DeVry offers another home 
training, but without 
the TV set.) 





rae same EMPLOYMENT SERVICE © 


that has helped thousands of our graduates | 
toward fine careers in Electronics. 


Send for FREE BOOKLET TODAY! > 


Accredited Member of National Home Study Council 


a 








Foremost Electronics 
Training Centers” 


—— = 
EE OP hs 
DeVRY TECHNICAL INSTITUTE 


Formerly DeForest’s Training, Inc. 
CHICAGO 41, ILLINOIS 
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“One of North America’s 


No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 


EARN WHILE YOU LEARN 


After you get part of DeVry Tech’s 
training with equipment at home, 
you may then in your spare time, 
begin to earn real money servicing 
Radio and Television sets. 


ee 
You work over j 


xieke) 


i 4 Learn-By-Doing 
| projects 


Build over 300 practical projects from many shipments of 
Radio-Electronic parts. You build and operate TV-Radio 
circuits ... wireless microphone ...and many other major 
projects—all designed to provide outstanding practical 
experience at home. 


ACT NOW! 


DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago 41, Ill, Dept. RE-11-0 

nics and YOU,” and 
more branches of 


Get information-packed 
publication FREE! 
Mail coupon today. 


Please give me your FREE booklet, ‘Electro 
tell me how | may prepare to enter one or 
Electronics. 


Name —- eS 
Street ee ee — 


City Zone _ State _ 


Canadian re residents address | DeVry Tech of Canada, itd. 
2044 626 Roselawn Ave., Toronto 12, Ontario 





here’s your convenient, 
economical way to buy dependable 
crystal diodes... 
at your CBS-H. 


distributor’s now 
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ces) semcondut 


CBS Ea Cl 


K More reliable products through Advanced- Engineering 


CBS-HYTRON, Danvers, Massachusetts * A Division of Columbia Broadcasting System, Inc. 
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of these superb] High-Fidelity | 


COLUMBIA and EPIC RECORDS 


if you join the Columbia ) Record Club now—and agree to purchase 4 selections during the coming 12 months 











BEETHOVEN: 
EMPEROR CONCERTO 
CASABESES, Plane 


JOHNNY'S 
GREATEST HITS “ 


JOHNNY eve 


CHANCE FTH OF NEVER 

INOT FOR ME T rg W C 
cone TO ME - WONDERFUL WONDE 

PLUS 6 OTHERS 


mw roan x PHILHARMONIC 


Qe 


The greatest of 
mi piano concertos 














3 Sensational new 
Johnny Mathis album 


ERROLL GARNER| 
OTHER VOICES 
MITCH MILLER Orchestra 


[ NEW WORLD 


SYMPHONY 





MARY 


DAY/BY NIGHT | MARTIN - PINZA 


8 So 


Dreamy, 7 more 





Doris Day 


SOUTH PACIFIC 


1 
| 
| 
| 
| 
| 
| 
I 

= 








litaire, Misty, 6 A “must” tor any 


record collection 


Lamp is Low, 10 more 


4 Original and best 
recording of this hit 





COMMAND PERFORMANCE 
FRANKIE LAINE 
‘ 


RAY CONNIFF and orchestra 


'S MARVELOUS 





[ROSSINI: witiam Te AND 
BARBER OF SEVILLE OVERTURES 
DOWIZETTI: paucnter OF THE 
REGIMENT OVERTURE 
SCHUBERT: 
TCHAIKOVSKY: marche stay 


STRAUSS: 


VAN KEMPiN 





MARCHE MILITAIRE 


RADETZKY MARCH 


COMCERTGESOUW AND 
LAMOUREUX ORCHESTRAS 








16 Jealousy, High 


7 Where or When, 
Noon, 10 more songs 


Be My Love, 10 more 


9 Six thrilling over- 


tures 


REX HARRISON 
JULIE ANDREW 


_— 


ela iriee! 


OLD 
) FEELING 











19 Almost one 


and marches hour of dance music 


14 Complete score 
includes 16 numbers 


5 Mean to Me, Bive 
Skies, 10 more 





LY0dM3N LY 








ak i 


17 Classic portray- 
al of the 4 seasons 


GERSHWIN HITS 








reaches new heights 


P ‘ 
|Strings of The Philode 7 
| 
| 
l 


Orchestro— Ormandy 


21 ~Four melodic 
works for strings 


PERCY FAITH 


20 Suave arrange- 
ments of 14 numbers 


ANDRE 
Kostelanetz 


ANO 


12 Laura, Stella by 


Starlig 


“JUST A SONG 


JHE NORMAN LUBOFF CHOIR 


Whiffenpoof 
Song, Aura Lee, etc. 





[ Beat of My Heart 
TONY BENNETT 


ORCHESTRA 











22 Tony with a 


ht, 10 more wonderful beat 


BRAHMS: 


SYMPHONY NO. 4 





23 A great work— 
a@ grand performance 


15 Two truly 
tuoso performances 


=e) 2) mel Sle aii. | 
STORY 


¥ 


ORIGINAL DUCHIN RECORDINGS 


18 Duchin’s 15 fin- 
est performances 


SCHUBERT: 

UNFINISHED” SYMPHONY 
MENDELSSOHN: 
MIDSUMMER NIGHT'S DREAM 


of 


PHILADELPHIA ORCH.. ORMANDY 








vir- 13 2 lovely works— 


superbly performed 


DAVE Digs 
DISNEY 


Dave Brubeck 
Quartet 





~~ 











24 Dave works 
over six Disney tunes 


+». convenient method of acquiring, systematically and with expert guidance, an out- 
standing record library of the music you enjoy most — at far less than the usual cost 


You receive, at once, ANY 3 of the superb Columbia 
and Epic records shown here — FREE 


Your only obligation as a member is to purchase 
four selections from the more than 100 Columbia 
and Epic records to be offered in the coming 12 
months. Thus, you receive seven —“*: for the 
price of four—a saving of as much as 4 


After purchasing only four records you receive a 
Columbia or Epic Bonus record of your choice free 
for every two additional selections you buy 


You enroll in any of the four Club Divisions: Clas- 
sical; Listening and Dancing; Broadway, Movies, 
Television and Musical Comedies; Jazz 


Each month the Club’s staff. of musical experts 
selects outstanding recordings from every field of 
music. . music that deserves a place in any well- 
planned library. These selections are described in 
the Club Magazine, sent to you free each month 


* 
* 


* 
* 
* 


* 


* 


* 
* 


Division, take any of the other records offered, or 
take NO record in any particular month 


You may discontinue membership at any time after 
purchasing four records from the Club 


The records you want are mailed and billed to you 
at the regular list price, plus a small mailing charge 


You must be delighted with membership or you may 
cancel by returning the free records within 10 days 


COLUMBIA @ RECORD CLUB 


Terre Haute, Indiana 


poe FREE—ANY 3—MAIL ENTIRE COUPON NOW! 
COLUMBIA @ RECORD CLUB, Dept. 245-1 


TER 








RE HAUTE, INDIANA 


Please send me as my FREE gift the 3 records whose 
| numbers I have circled at the right—and enroll me in 


the 


1. a) 
| tha 
Lj For 


following Division of the Club: 

(check one box only) 
© Classical [) Listening and Dancing ([) Jazz 
Broadway, Movies, Television and Musical Comedies 


I agree to purchase four selections from the more 


n 100 to be offered during the coming 12 months 
. at regular list price, plus small mailing charge. 
every two additional selections I accept, I am to 


J receive a@ 12” Columbia or Epic Bonus record of 


my 


You may accept or reject the selection for your Vc 


choice FREE. 


CANADA: Prices slightly higher, 

address 11-13 Soho St., Toronto 2B 
If you wish to have this membership credited to an estab- 
lished Columbia or Epic record dealer, authorized to accept 
subscriptions, please fill in the following 


Dealer's Address 


®*‘Columbia,"’ 
Ls Columbia Records Sales Corp., 


@ Marcas Reg. 
1958 
—_ 


@: “Epic,” 





| 


| 20. 


| 22. 


CIRCLE 3 NUMBERS BELOW: 
1. Beethoven: Emperor Concerto 

- Doris Day—Day By Night 

- Johnny Mathis’ Greatest Hits 

+ South Pacific—Orig. Broadway Cast 

« Frank Sinotra—That Old Feeling 

- Dvorak: New World Symphony 

« °S Marvelous—Ray Conniff 

+ Erroll Garner—Other Voices 

~ Rossini: William Tell Overture, ete. 
10. Ellington at Newport 
11. Norman Luboff Choir—Just A Song 
12. Andre Kostelanetz—Calendar Girl 
13. Schubert: ‘Unfinished’ Symphony; 
Mendelssohn: Midsummer Night's Dream 
My Fair Lady—Orig. Broadway Cast 
Paganini & Saint-Saens Violin Concertos 
Frankie Laine—Command Performance 
Vivaldi: The Seasons 
Eddy Duchin Story 
Lester Lanin at the Tiffany Ball 
Percy Faith—Gershwin Hits 
Strings of Philadelphia Orchestra 
Tony Bennett—Beat of My Heart 
ahms: Symphony No. 4 
Dave Brubeck Digs Disney 


14, 
15. 
16. 
17. 
18. 
19. 


21. 


23. 8 
24. 
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NEWS BRIEFS (Continued from p. 6) 


WAR MATIC ELECTRON REARVIEW MARR you learn MORE 


—"OFF" POSITION — 


a 
SILVERED MIRROR 
versmeme cu 7 Sa from a SAMS BOOK 
BRIGHT REFLECTION 


—_— 





“ 
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NON - GLARE OVER 1,000,000 


OIM REFLECTION 
~ 


a + 
AMPLIFIER ef ey ee SAMS BOOKS 
oon bought to date 


“CITY” OR “HI-WAY" POSITION 





BRIGHT REFLECTION s NON ~ GLARE 
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a“ 

“ 


a po 


* - 


ee neem JUST OUT! 


“Handbook of 
Electronic 
” 
Circuits 
the surface of the mirror admits lights 
h i f valuable reference 
toa p oto-cell mounted in the rear 0 2 beok on important 
the mirror housing. When light inten- aS circuits, authored by 
sity reaches an objectionable level, cur- | RCA Service Com- 
rent from the cell activates an amplifier pany, Inc. 
tube which energizes a solenoid, pulling - 
——— of P — a — his practical handbook discusses the follow- 
the MUFTOr prism a few degrees upward ing circuits: 4 power supply circuits; 14 
to give a secondary dim image. circuits used in radio stages; 8 circuits used 
. a . , . in transmitter stages; 32 circuits used in TV 
The MUTTOr 18 wired through the receiver stages; 7 additional circuits having 
headlight system so it works only while special applications. An analysis of the opera- 
; wavy “eity-high- tion of each circuit is given; a schematic for 
the lights are on. A two way city-high each is included; a component failure analysis 
yay” switch adjusts the sensitivity of Gecurtpen, various troubles which could occur 
> irecni < erincnme ‘ ’ if particular components in the circuit should 
the circuit so that the mit ro! ; “ on t fail. Of real value to engineers, technicians, 
dip in response to street lights in city students. 80 pages; 844 x 11”. 


driving. Handbook of Electronic Circuits 
The second anti-glare device is an ee ate ee ——— 
improved headlight dimmer using a cir- 
cuit of 2 transistors and one 12-volt SAMS “BEST-SELLERS” 
tube. The principal innovation is a “red- 
sensitivity” circuit which dims the | 
headlights in response to the taillights | 
of a car being followed. 
The dimmer’s sensitivity is adjust- | 
| 
| 
| 








Switch 





O Servicing TV Sync Systems. Covers theory 
function and variation of all types. Speeds 
sync system servicing. 320 pages, 544 x 84” 
Only 


TV Servicing Guide. Picture tube screen 
photos show trouble symptoms; describes 
proper repair procedures. 132 pages, 84 
x 11”. Only 2.00 


able by a driver to a range of 900-1,200 
feet for headlights of approaching cars 
and 200-500 feet for taillights. The 
dimmer may be overridden at any time 
by a foot switch. 


SPUTNIK TV RELAY may now be under 
construction in Russia to extend Soviet 
television to 2.2 billion people in Europe, 
Asia, Africa and Australia. An article 
in the Soviet magazine Knowledge Is 
Strength states that the principle has 
been officially endorsed by the Govern- 
ment and that “this launching can be audio. 810 pages. Only $7.95 
readied and carried out now.” OC ceter TV Training Manuel. Trains you 


i 
i 
s 
a 
i 
i 
i 
a 
t 
i 
i 
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t 
i 
The article says the relay satellite | practically for Color servicing; 260 pages; in 
i 
5 
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i 
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i 
3 
4 
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4 
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Television Tube Location Guide. Vol. 7 in 
this invaluable series. Covers 1956-57 sets 
Only . . $2.00 


0 Tape Recorder Manual. Vol. 1; covers 
recorders produced in 1956-57. Only... $2.95 


C) Auto Radio Service Manual. Vol. 7; covers 
auto radios produced in 1956-57. Only $3.75 


oO How To Understand and Use TV Test Instru- 
ments. Revised to include data on Color TV 
Servicing. Only $3.50 


Cj Recording & Reproduction of Sound. Oliver 
Read’s best-selling volume on all aspects of 


ON Model! 371 } would be placed in orbit 22,350 miles cludes many color illustrations. Only $6.95 
XVALVE Car- 

.85 with replace- 
mil diamond 


Hi-Fi Handbook. Invaluable data on hi-f 
theory, design, selection, installation, com 
ponents. Only. . : $3.00 


O Servicing Transistor Radios. Complet« 
analysis of 70 popular transistor radio models, 
including basic pointers on servicing transis 
torized sets. 152 pages. Only $2.95 


high, where it would move at the same 
speed as the earth—in effect staying in 
one spot with relation to the ground 
beneath it. The authors say a 2-kw 
relay transmitter would be adequate, 
getting its power from solar batteries 
at first, and later from small nuclear 
reactors. 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber, or mail to 
Howard W. Sams & Co., Inc., Dept. 2-L8 
2201 E. 46th St., indianapolis 6, Ind. 


The cost would be far less than build- 
ing thousands of TV tran'’smitters and 
relay stations, even if each relay 
satellite lasted only a year. 


Send books checked above. My (check) (money order) 
for $...ceeeeeeees is enclosed, 

Jeeps enh mg FUNDAMENTAL ELECTRONICS course 

ieee for hams will be broadcast weekly over 

Plainview, N. ¥ | the First US Army Military Affiliate 

FLUXVALVE, T-GUARD, UNIPOISE 3  tradenis Radio System (MARS) network. Be- 

ginning Wednesday, Nov. 5, the 25-week 


Name- 
Address — 


City ~ | - Stote—— = 
Address Dept. G118 for a free copy of (outside U.S.A. priced slightly higher) 


IT TAKES TWO TO STEREO by Walter 0. Stanton. (Continued on page 14) eee ee ee ee ee ee ed 
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from today 


add technical training to your 
practical experience. Get your 
FCC license quickly! 


then use our effective 
Job Finding Service! 


Get your FCC Commercial License 


or your money back 


The Master Course in Electronics will provide you 
with the mental tools of the electronics technician 
and prepare you for a First Class FCC License (Com- 
mercial) with a radar endorsement. When you suc- 
cessfully complete the Master Course, if you fail to 
pass the FCC examination, you will receive a full 
refund of all tuition payments. 


Empleyers Make Offers Like These’ 


er 


* to Our Graduates Every Month 


Broadcast Station in Illinois: “We are in need of an engineer 
with a first class phone license, preferably a student of 
Cleveland Institute of Radio Electronics; 40 hour week plus 
8 hours overtime.” 


West Coast Manufacturer: “We are currently in need of men 
with electronics training or experience in radar maintenance. 
We would appreciate your referral of interested persons to us.” 


Our Trainees Get Jobs Like These Every Month 


CHIEF ENGINEER 
“Since enrolling with Cleveland Institute I have received my ist class 
license, served as a transmitter engineer and am now Chief Engineer of 
Station WAIN. I aiso have a Motorola 2-Way Service Station. Thanks 
to the Institute for making this possible.” 

Lewis M. Owen, Columbia, Ky. 


TEST ENGINEER 
“Il am pleased to inform you that I recently secured a position as Test 
Engineer with Melpar, Inc. (Subsidiary of Westinghouse). A substantial 


salary increase was involved. My Cleveland Institute training played a 
major role in qualifying me for this position.” 


Boyd Daugherty, Falls Church, Va. 


Names of Trainees in Your Area 
Provided on Request 
Carl E. Smith, E.E., President 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Dept. RE-23, 4900 Euclid Bidg., Cleveland 3, Ohio 


NOVEMBER, 1958 


Get these valuable 
Booklets 








Opportunities 


a 


in Electronics 


<— | 


for You 


Accredited by National Home Study Council 


Cleveland Institute of Radio Electronics C : 


Fae aa ee ee eS See eee eee oe 


Please send Free Booklets prepared to he 
ahead in Electronics. | have had 


] Millitary 

[| Radio-TV Servicing 
[] Manufacturing 

[_] Amateur Radio 

In what kind of work are you 


now engaged? . 


Se ° 
Address 


ge eR ; 


experience -in Electronics as indicated 


Dept. RE-23, 4900 Euclid Bidg., Cleveland, Ohio 


> me get 
ing or 


below 


Broadcasting 


Home Experimenting 
Telephone Company 


Other 


branch of 


interested? 
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use @LMITH 





HERE’S WHY: 


At Zenith, quality is the keynote . . . in circuit tubes, this 
means uniform, long-life performance! 

To insure the highest standard of performance, Zenith cir- 
cuit tubes are tested under all operating conditions, using the 
most modern laboratory equipment and techniques. 

Rigid manufacturing specifications, production quality con- 
trols and performance tests insure dependability and customer 
satisfaction. That’s why you should— 


USE ZENITH QUALITY CIRCUIT TUBES 
FOR ALL YOUR SERVICE WORK 


SEE YOUR ZENITH DISTRIBUTOR 


LEMS 
QUALITY 


ZENITH RADIO CORPORATION © PARTS AND ACCESSORIES DIVISION 6001 W. Dickens, Chicago 39, Illinois 


RADIO-E 





TAKE A LOOK AT YOUR FUTURE 
IN RADIO-TV-ELECTRONICS—FREE! 


| How to Succeed 
i - —i | 
| 


it 





I.C.S. Career Kit tells you where : 
How to Succeed in 


the big-pay jobs are... who are ELECTRONICS 


the industry's most wanted men 
... Now you can “cash in” ina 
big way on your own future. 


Here’s your chance to find out where you’re going—fast! 
And it won’t cost you a thing except the time it takes 
to clip and mail the coupon at the bottom of this page. 


Radio-TV-Electronics is the fastest growing industry 
of all time. Opportunity for men in this field is almost un- 
limited. The rewards are great. 


But to “cash in” you must be properly trained. You must know 
more than simply wires and tubes. You must be able to understand and 
apply the principles of Radio-T V-Electronics. 


Send the coupon below for your 
free |.C.S. Career Kit! 


That’s where I. C.S. comes in . . . the world’s oldest and largest 
technical training school. Here are the people who know—who can tell '] 
you—what you need to go places in Radio-TV-Electronics. 


I.C.S., Scranton 15, Penna. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 91225K, SCRANTON 15, PENNA. 


“How to Succeed,”’ 36-page guide 


to advancement 


Electronics, Radio and TV hand- 
book or the field of your choice 


You get the full story with your free I. C. S. Career Kit. 


So take a minute now to get a look at your future in Radio-TV- 
Electronics. Send for your free I.C.S. Career Kit. You have nothing 
to lose. You can gain an exciting, well-paid career in a vital industry. 


Sample lesson (Math) to 
demonstrate |. C. S$. Method 


Accredited Member, 
National Home Study Council 


ICS 


For Real Job Security—Get an I.C.S. Diploma! 


(Partial list of 259 courses) 


Without cost or obligation, send me “How to Succeed” and the opportunity booklet about the field BEFORE which | have marked 


RADIO 

TELEVISION 
ELECTRONICS 

C) General Electronics Tech. 
C— Industrial Electronics 

C1 Practical Radio-TV Eng’r’g 
C) Practical Telephony 

ZC Radio-TV Servicing 


Name. 


BUSINESS 

(C Cost Accounting 

(_] Managing a Small Business 
(] Purchasing Agent 
DRAFTING 

(J Electrical Drafting 


HIGH SCHOOL 


(1) High School Diploma 
_] Good English 
(_] High School Mathematics 


Age_____Home Address. 





City 


| 
t 
! 
1 
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| 
! 
l 
I 
! 
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! 
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| 
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ELECTRICAL 
] Electrical Enginee 
[ ] Elec. Engr. Techr 


Elec. Light and P 


|} Practical Electric 


_} Professional Engin 


LEADERSHIP 


X (plus sample lesson): 


ring 


clan 


ower 


an 
eer (Elec.) 


} Industrial Foremanship 


[] Industrial Superv 
[}] Personnel-Labor 
t Supervision 





State 


Working Hours 





Occupation 








Montreal, Canada. 


Canadian residents send coupon to International Correspx 
. » » Special tuition rates to membe 


sion 


Relations 





7. 


hools, Canadian, Ltd., 
e U. S. Armed Forces. 
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NEWS BRIEFS (Continued from p. 10) 


WAVGa TD oer. series will-be heard every Wednesi 
bn e 8-9 p.m., EST, on 4.03 me. 


The course is mgr tad by the US 

| Army Signal School at F Monmout 
N. J. A complete sc heibok may be 
tained by writing Chief Warrant Ofi 


cer Herbert M. Huffman, MARS Di 
offers you a Complete and Universal line of [IRA eno 


N. Y 


FULL FIDELITY NEEDLES Se 


ws Show, Oct. 29-N¢ 
ote" otel, Montreal, Canada 
* DIAMOND —_ | Electron Devices Meeting 
e SAPPHIRE Ht9 3 1, Shoreham Hotel, W 

; ba International Hi-Fi Show, 
Detroit Leland Hotel, Det I 
Hi-Fi Musical Show, N: ) H 
Paxton, Omaha, Neb 

eae 2 Conference on Electrical Techniqu« 

Now, one complete line of precision-engineered : \ in Medicine and Biology 
ent oa page al to fit every _ = | Nicollet Hotel, Minnea; M 
make and model phonograph and High —_ = Hi-Fi Fair—Nov. 14-16, H 
Fidelity receiver. Every Philco needle measures ; ‘ é Cleveland, Ohio. 
up to the highest quality and life test stand- pPrit’ / > Northeast munasromicn Research a 
ards. All Philco needles are individually ~ — * ne nervy Rg teres p 
packaged for absolute protection. ne . Hi-Fi Show, Nov. 21-23 Ne 





nd 





’ . ton Hotel, ‘Seattle, Was] 
PHILCO \ i A \, a se gl E xhibition 
vamos 8 neeoLes “xi wg ag - . = a ctronics ¢ on 
, 1 | nicipal Auditorium, Kar \ 
2nd National Symposium on Globa 

Communications, De: ( 

Inn, St. Petersburg, | 
FIVE NEW TV STATIONS 
telecasting since we last 
FREE! NEEDLE COUNTER DISPLAY! WFPK-TV, Louisville, 

Ask your Philco Distributor how W JCT, Jacksonville _ & 
you can get this sparkling, jewel KAYS-TV, Hays, Kan 
case needle dispenser free. It's a WTAE, Pittsburgh, 
sales-maker for you right on KWGB-TV, Goodland, 
your counter at the point of sale. The same numbe1 
WBLN, Bloomington, 
KFSA-TV, Fort Smit} 
COMPLETE PHILCO NEEDLE CATALOG WNOW-TV, York, 
The most accurate, up-to-date, easy- WVUE, Philadelphia, 
to-read needle catalog in the industry. WILK-TV, Wilkes-B 
Cross references are complete . . . Illus- The following call lett 
trations are big... Makes selling easy. WJXT, Jacksonville, F 
(formerly WMBR-T\ 
WMTW-TYV, Poland S; rs, 
(formerly WMT W) 
KXMC-TV, Minot, N. D 
(formerly - BJ-TV) 
WNEW-TV, New York, N. Y. 
(forme rly 7 ABD) 
Although the count rema 
‘ for the US, 538, ther« 
PHILCO FIDELITAPE vhf and 87 uhf stations, 
will bring new customers into your noncommercial. — 
store. Unequalled in uniformity of With the addition of: 
output. Guaranteed splice free. Extra CKBL-TV, Matane, Qué 
strength and extra length. ; Canada has increased its total 
° DR. ERNEST ©. LAWRENCE, Nobe! Priz 
See Your Philco winning developer of the cyclotr : 
Distributor Today ! the inventor of the Lawrences 
color TV picture tube, died 
Alto, Calif., following surgery 
57. At the time of his death 
World-Wide Distribution director of the University of Calif 


PH i L " ‘ . ial Radiation Laboratory. His colo 
Service Parts ¢ Power-Pac Batteries « thi *h . is € ISS expensive 
ye é,..'— Universal Components © Long-tife Tubes scones pegperis Fee "ny I 
g, MWAH © Heavy-Duty Rotors © Star-Bright 20/20 st poe ary herr eed vir 
4 p Tut el Distance Anten e een produced in quantity, 





Appliance Parts * Laundry Parts * Univer- B. DuMont Laboratories currently 
sal Parts and Accessories doing further development work 
the Lawrence tube and an associat 
color receiver. 
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Leann Electroutes 


PREPARE FOR YOUR F.C. C. LICENSE—YOUR TICKET 
TO A BETTER JOB AND HIGHER PAY! 


F.C.C. LICENSE— THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is your ticket to 
higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 


WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value primarily 
in that it qualifies you to take the second class examination. The 
scope of authority covered by a third class license is extremely 
limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license available. 


GRANTHAM TRAINING PREPARES YOU 

The Grantham Communications Electronics Course prepares you 
for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 
organization of the subject matter is such that you progress, step- 
by-step, to your specific objective —a first class F.C.C. license. 


CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence or in resident 
classes. Either way (residence or correspondence), we train you 
quickly and well — NO previous training required. A beginner may 
qualify for his first class license in as little as 12 weeks. 


THREE COMPLETE SCHOOLS: 7o better serve our many students 
throughout the entire country, Grantham School of Electronics 
maintains three complete schools — one in Washington, D.C., one 
in Hollywood, Calif., and one in Seattle, Wash. All schools offer 
the same rapid courses in F.C.C. license preparation, either home 
study or resident classes. 


GRANTHAM 
A107, [0] 0] Hl 0) ay + 8 ogg fe],'/ (es 


821 - 19th Street, N.W. 
Washington, D.C 


WASHINGTON 
D.C. 


1505 N. Western Ave. 
Hollywood, Calif. 


HOLLYWOOD 
CALIF. 


SEATTLE 
WASH. 
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This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 


GET YOUR FIRST CLASS commeRciaL F.C.C. 
License in 12 Weeks! 


HERE’S PROOF... 
that Grantham students prepa ( , 
minimum of time. Here is a list of 
the class of license they got 


iminations in a 
recent 
’k them: 


graduates, 


Donald E. Mason, 2659 Centinella, Santa Mo 
Everett T. Bozard, 411 N. Wash. St., Alexandria, ¥ 
Henry M. Best, 1003 Vermont St., Fremont, N 
Harold V. Jones, P.O. Box 705, Alamogordo, N. M 
Michael F. Aperio, 916 Townsend St., Chester, Pa 
Earl A. Stewart, 3918 Modesto Dr., San Berna 
Donald L. Leeburg, Box 1075, Anchorage, Alaska 
J. Milton Condit, 1312 N. 78th Street, Seattle, Wash 
John R. Bahrs, 72 Hazelton St., Ridgefield Park, N 
Richard Baden, 4226 - 37th St., N.W., Washington 
James F. Stewart, 2618/2 Prospect Ave., La 
Norman R. Cook, 130 Olive Street, Neodeska, Ka 


MAIL COUPON TO SCHOOL NEAREST YOU 


UM ddd ddd ddl ld dd ld ld ede td ld th teed eed ddd tdtd edd deeded edd dd 


(Mail in envelope or paste on post 


asin = 
77/3 v0: GRANTHAM SCHOOL OF ELECTRONICS 


Washington + Hollywood «+ Seattle 


Gentlemen: 

Please send me your fre 
mercial F.C.C. license quickly there 
and no salesman will call 


e | kle w i can get my com- 


s no obligation 


Name 
Address 
City 


| am interested in 
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HARMONIC CANCELLATION 
ea Dear Editor: 
= a In his article “Special Amplifier ‘ 
ar 2 cuits” (August, page 40), Herbert R 
FR-22A a * lhe venswood states that “curvature in tl] 
! 12AU7 ... introduces seco! mn 


FASTATCH e a # distortion, which will ultin “i 


in the output stage. 


. Doesn’t a push-pull amplit 
Control Kit only even-order harmoni 
| within that stage? A distort 
should still give a distorted ou 
Mr. Ravenswood is furthe 
with second harmonics of 
monics. Since these are al 
harmonics, why would the; 
canceled? 


Milwaukee, Wis. 

(Mr. Reis’ letter was ref 
Ravenswood for comment 
Dear Editor: 

Mr. Reis is not the only 
tion these points, so I am 
opportunity to set things 
the record. 

The first statement he 
pends to some extent or 
push-pull amplifier functions. 
simplest form, each “side’”’ of the a1 
plifier operates as a separate amplif 
unit, using a common power sup} 
The signal paths are almost completé 
separate from the phase _ invert 
through to the output transform 
where they are recombined. In 
arrangement, my original stateme 
stands true: recombination will ca 
equal quantities of second harmon 
wherever along each amplifier they ars 
generated. 

In some amplifiers, larger-tha 
usual common impedances are include 
in the coupling, along with deliberaté 
large amounts of feedback for the sy 
rious in-phase components. This a 
rangement helps maintain balance very 
closely at all stages and does, to som« 
extent, reduce second-harmonic con 


It’s like playing with a stacked deck! The odds are 80 to 1 that you 
can draw the dual-concentric control you need from this kit. Avoid 
delays—avoid extra trips to your distributor. Over 120 different ponents being generated along the wa: 
combinations can be assembled from this small stock! But ramen iia at the ss a will 
You’ll be flush with new profits when you pair these units . . ‘iit een cies eaten nae = ~ 
so ante up $30.73 (Your resale price totals $49.55!)—keep a full a , vee ethene sync apasen 
house always—and you can bet you’ll end up a big winner. ponents, so long as they are equal an: 
Every control factory assembled and tested—all you do is snap opposite in phase. , ; 
them together. So curvature | introducing second 
Catalog 30 listing the full line of Centralab products is available harmonic distortion anywhere along 
free from your distributor, or write us for it. push-pull amplifier will ultimately car 
Centralab products are listed in COUNTERFACTS and PHOTOFACTS. cel at the output. But other distortio 
ond harmonic could be writte 


may creep in which do not cancel. 
Cl ht Bb. cal a 
ps) 
: 
™ 
y A(x ax’) 


On this second point a little furthe 
CONTROLS + SWITCHES + PACKAGED ELECTRONIC CIRCUITS | Where x is input, y output, 


. ; 7 ~ CeSSE , ’ ra4 
| A DIVISION OF GLOBE-UNION, INC. elaboration seems necessary. Curva 
cation of the stage, and a i 


922 E. KEEFE Ave. © MILWAUKEE |, Wis. | ©@M be expressed in terms of a pow 
CERAMIC CAPACITORS - SEMI-CONDUCTOR PRODUCTS ! harmonic distortion coef: + 


aw ry, rill add simple 
In Canada: 804 Mt. Pleasant Rd. * Toronto, Ontario law. A curve that will add I 
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ALLIED’S 1959 
value-packed 452-page 
O ELECTRONIC SUPPLY CATALOG 
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the only COMPLETE guide 
to everything in electronics 
WORLD’S EST STOCKS 
e Latest Stereo Hi-Fi Systems— 
Everything in Hi-Fi Components 
e Money-Saving, Build-Your-Own 
KNIGHT-KITS—Latest Models 
e Values in Recorders and Supplies 
e Latest Public Address Systems, 
Paging and Intercom Equipment 
e Amateur Receivers 


Transmitters 
and Station Gear 
e Test & Laboratory Instruments 


e Specialized Electronic Equipment 
for Industrial Application 


e TV Tubes, Antennas, Accessories 


e Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 
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Send for ALLIED’s 1959 Catalog—it’s the 

leading supply guide—452 pages packed with the 

, : world’s largest selection of quality electronic 
featuring: 


equipment at low noney-saving prices. 
MONEY-SAVING Kknight-kits: Finest electronic or eeery Serene Se 
equipment in money-saving kit form. Complete selection of shipment, expert p¢ | help, lowest prices, 
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo 
units); Hobbyist kits; Test Instruments and Amateur kits. 


guaranteed satisfaction... 
KNIGHT-KITS are an exclusive ALLIED product. 


adv int 


HI-Fi! STEREO! See the world’s largest selection of quality send for the leadi ng 

Hi-Fi music systems and famous name components. First ‘ : , 
with the latest in STEREO! Save on ALLIED-recommended electronic SUPDL)Y guide 
complete systems. Own the best in Hi-Fi for less! 


@eeeeeeeeeeeeeeeeeeeeeeecee 


ALLIED RADIO CORP., Dept. 2-18 


100 N. Western Ave., Chicago 80, Ill. 
EASY PAY TERMS: Only 10% down; available on 


orders of $20 or more. Fast handling—no red tape. 


ALLIED RADIO 
a 1 —— ... 38th year 


World’s Largest Electronic Supply House 


(J Send FREE 452-Page 1959 ALLIED Catalog 


Name 





Address 





City 


a Zo eS eas 
@eeeeeeoeeeeeeeeeeeeeee eee eeeeeeeeeeeeee6@ 
NOVEMBER, 1958 


17 





Now! The Most Important 


Product Announcement 
of H. H. Scott! 


in the History 


7 — 


Here are the exciting details on 
The Stereo Amplifier 
that sets the Standards 
for the Next Decade! 


The H. H. Scott engineering 
laboratories proudly introduce the 
new Model 299 40 watt stereophonic 
amplifier and control center. It con- 
tains many advance features that 
not only meet the needs of today’s 
stereophonic program sources, but 
anticipate the requirements of the 
future. Check the details of this new 
amplifier, and see for yourself why 
the new 299 is superior to any other 
amplifier available. 


314617134 




















9101182585 12 
1 40 watt power stage consisting of dual 20 watt power 
amplifiers. You need this much power to meet the re- 
quirements of today’s speaker systems. 2 Completely 
separate Bass and Treble controls on each channel so 
that different speakers may be matched. 3 Provision 
for connecting both a stereo phono cartridge and stereo 


tape heads. 4 Phase reverse switch to compensate for 
improperly phased tape recordings or loudspeakers. 
5 Special balancing circuit for quick and accurate volume 
balancing of both channels. 6 Separate record scratch 
and rumble filters. 7 Unique visual signal light control 
panel. Instantly indicates mode of operation. 8 Can be 
used as an electronic crossover (bi-amplifier $ Special 
compensation for direct connection of tape playback heads 
without external preamp. 10 Special switching lets you 
use your stereo pickup on monaural records. 11 You 
can play a monaural source such as an FM tuner through 
both channels simultaneously effectively doubling power. 
12 Loudness compensation. 13 Stereo tape recorder 
output. 14 D.C. filament supply for preamp to virtually 
eliminate hum (80 db below full power output). 15 Dis- 
tortion (first order difference tone) less than 0.3% 


Size in accessory walnut case: 
1544w x 5h x 12%4d. Price 
$199.95. (West of Rockies 
$204.96 
Write for complete technical 
specifications and 


new catalog RE-!!. 


H. H. SCOTT, INC. 
111 POWDERMILL RD., MAYNARD, MASS. 
EXPORT: TELESCO INTERNATIONAL CORP 
36 w. 40TH ST., N.Y. C. 


CORRESPONDENCE (Continued) 


Passing this through a second 
also producing second-harmonic d 
tion in opposite phase, can be writt 

zZ B (Cy by’) 
where z is the final output and | 
have similar significance to A, a t 
first expression. 

Now, writing the fin: 
terms of the original input 
substitution: 

Z AB (x + ax’) ABb ( 

AB[x + (a b) x abx 

Notice that this has terms 
fourth. The term in x’ will prod 
usual de and second harmonic. T 
in x" produces a fundamental co 
nent and third harmonix 
x* produces dc, second and fou 
monics. For small orders of distort 
the second harmonic disappears 
a b. This leaves the major compo! 
as third, with a smaller component 
fourth. 

Consequently, my original stat 
would better read that second ha 
ics of second harmonics will 
components up to the fourth. W! 
fourth may be canceled in the out; 
recombination, the third definite 
not be. 

To illustrate with numbers: if 
b are both 5%, the analysis wo1 
as follows: second, .00625% ; 
0.125% ; fourth, .0015625%. Thu 
is quite obviously the most s« 
maining component. 

A further interesting point 
compounding curvatures in thi 
using terms in x* that yield thir 
monic individually, produces 
pression with terms up to nint 
ing only odd orders. 

HERBERT RAVE? 
New York, N. Y. 


STAND UP AND BE COUNTED 
Dear Editor: 

The TV service industry 

On the one hand you h: ’ 
dividuals who are dedicated to the 
fession, studying to keep abr 
latest developments in their fi¢ 
ways striving to have the late 
most up-to-date equipment, maint 
the highest standards of integ 
occasionally losing money 01 
dogs” for the personal satisfact 
job well done. 

On the other hand you hav: 
nontechnical shop owners, some a 
ance store owners and (so-called) c 
rate service operators whose only 
pose is to peddle their wares or s« 
without assuming the responsil 
maintaining a high-quality and 
integrity service operation. 

The latter TV shop gives the 
service industry a black eye becaus 
its inability to fix a set in the sho 
possible time and without using 
necessary parts (or its dishonest 
tices). Many sets are not fixed prop 
erly, but still the customer invariably 
winds up with a large repair bill 

Now you may ‘say that this type of 
operation drives service business to th« 
better shops; well, to a small degre« 
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Learn TELEVISION-RADIO 


Servicing or Communications 
by Practicing at Home in Spare Time 


Electronic Technicians 
Have High Pay, Prestige Jobs 


People look up to and depend on the Technician, more than ever 
before. His opportunities are great, and are increasing. Become 
a Radio-Television-Electronic Technician. At home, and in your 
spare time, you can learn to do this interesting, satisfying work— 


qualify for important pay. A stream of new Electronics products 
is increasing the job and promotion opportunities for Television 
Radio-Electronic Technicians. Right now, a solid, proven field of 
opportunity for good pay is servicing the millions of Television 
and Radio sets now in use. The hundreds of Television and Radio 
stations on the air offer interesting jobs for Operators and Tech- 
nicians. The military services reward qualified Technicians with 
higher rank and pay. Police, Aviation, Mobile Two-Way Radio 
are expanding. To ambitious men everywhere: here is rich promise 
of fascinating jobs, satisfaction and prestige, increasing personal 
prosperity. 


Make Extra Money Soon, $10 to 
$15 a Week in Your Spare Time 


NRI students find it practical and profitable to start fixing sets 
for friends and neighbors a few months after enrolling. Picking 
up $10, $15 and more a week gives substantial extra spending 
money. Use the Tester built with parts NRI furnishes, to locate 
and correct Radio-TV receiver troubles. Many who start in spare 
time, soon build full time Television-Radio sales and service busi- 
nesses; others enjoy profitable spare time businesses and the 
security of a source of income to fall back on in case of layoffs, 
hard times or other changes in regular job. Postage free card will 
bring you complete facts about the NRI tested way to better pay. 


ACT NOW 


FIND OUT WHAT 
NRI OFFERS YOU 


| Sample 
voi Both FREE jaime 


NRI gives you kits 
to build these and 
other equipment 


NI Tima F-t-im mw e-lial-t> i mole) tl-t-lalel-Miets 
Successful Cares Tama’ soa ¢-lelle) 


ti _ ee 1. 
7 <= y 


Has Geed Part Time Business 
Since finis! NRI “Quite early in my train- 
Course I ha rey i ing I started servicing 
more than 2,00 V and sets. Now have com- 
Radio sets RI pletely equipped shop 
training cer My NRI training is the 
by limitation of a sixth to be a good f i backbone of my pro- 

ade education.’’ BILLy H. R. Gorpon, M i gress.” E. A. BREDA, 
SANCHEZ, Pine Bluff, Ark ville, Ga Tacoma, Wash 


Cut Out and Mail Postage-Free Card NOW 


Lesson and ome 


= 


Studio Engr., Station KATV Has All the Work He Can Do 
“I am now Studio Engi- 
neer at Television Sta- 
tion KATY. Before en- 
rolling for the NRI 
Course, I was held back 


How Elec tricity 


1s Produced 


OLDEST & LARGEST HOME STUDY I RADIO-TV SCHOOL h* for Electronics 


ational Iiadio Institute 
Dept. C , Washington 16, D.C. 


Please send me sample lesson of your R 
Training and Catalog FREE. (No 
Name... 


Address 


City Zon¢ 
ACCREDITED MEMBER NATIONAL HOME STUDY 





NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 


YOU BUILD AC-DC = 7 YOU BUILD This 17 Inch 


Superhet Receiver m4 Television Receiver 


NRI Servicing Course includes all . As part of your NRI course you can get all 
needed parts. By introducing defects \ components, tubes, including 17” pictur: 
you get actual servicing experience tube, to build this latest style Television 
practicing with this { receiver; get actual 

modern receiver. , “ ractice on 

Learn-by-doing. V circuits 





: ™ YOU BUILD Vacuum Tube 
YOU BUILD . Voltmeter 
Broadcasting Transmitter ; 
. j Use it to earn extra cash 
As part of NRI Communications Course ; j fixing neighbors’ sets; 
yo build this low power Transmitter, } 7 ‘ A bring to life theory 
earn commercial broadcasting operators’ | } ou learn from 


methods, procedures. Train for your FCC Hite J RI’s easy-to- 
Commercial Operator’s License. Wee understand texts. 


For Higher Pay, Better Jobs 
Be a TV-Radio-Electronic Technician 


tei Servicing Needs Train at Home the NRI Way 


More Trained Men Famous for Over 40 Years 


7 

Sag, ow Me = a NRI is America’s oldest and largest home study 
on es ye gp ~ ES a + he Television-Radio school. The more than 40 years 
trained Technicians. Good op- —— experience training men for success, the outstanding 
portunities for spere ae record and reputation of this school—benefits you 
cammings ov 0 beslases of your in many ways. NRI methods are tested, proven. Successful 
’ graduates are everywhere, from coast to coast, in smal! towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 

how easy it is to learn. 


a . | No Experience Necessary—NR! Sends 
Broadcasting Sieve i ), Many Kits for Practical Experience 


sam Zo, You don’t have to know anything about electricity or Radio 
Satisfying Careers , / to understand and succeed with N RI Course. Clearly written 
4000 TV and Radio stations well-illustrated NRI lessons teach TV-Radio-Electronic prin 
offer interesting positions. “> ciples. You get NRI kits for actual experience. All equipment 
Govt. Radio, Aviation, Po- is yours to keep. You learn-by-doing. Mailing the postage-fre« 
lice, Two-Way Communica- card may be one of the most important acts of your life. Do it 
tions are growing fields. 3 ™ S| now. Reasonable tuition. Low monthly payments available 
Trained Radio-TV Opera- ; js «~=Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 


have ab “ : 
mip neta ge gn NRI Graduates Do Important Work 


ie on eetienstianstientanmianinetientontantantantantatanten 




















FIRST CLASS : a : 


Permit No. 20-R it “L ' a gst 
(Sec. 34.9, P. L. & R.) N , =< 
Washington, D.C. a : \° wa aut 7 

he a i% a, a 4 . 


os -— <~- 


Now Quality Control Chief wri Course Easy to Works on Color-TV 

i 2» oer — Understand “"NRI changed my whole 
in Radio ore enro “ w op life. If I had not taken 
ing, obtained job work- BE agree = Be oor the course, probably 
ing on TV amplifiers be- loma. I have had to would still be a fireman 
fore finishing course. Lire extra help. I am in- struggling along. Now 
Now Quality Control dependent in my own Control Supervisor at 
Chief.” T. R. Fava- business.” D. P. Cres- WRCA - TV J F 
Loro, Norwich, N. Y. sey, Stockton, Cal. Me ine, NewYork, N.Y 


SAMPLE LESSON Md? 
TeTTTRe VEY OTHER 
both FREE SIDE 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 





CORRESPONDENCE (Continued) 


you are correct. But since the layman 
is not able to distinguish a qualified 
shop from a makeshift one, he is not 
in a position to switch to a better shop. 

Therefore, what usually happens is 
this: People are scared away from 
service shops in general because of the 
incompetence of a few. Good service 
potential is lost as the incompetent 
shop informs its customer that the set 
cannot be fixed, or that it is cheaper 
to buy a new one. 

Since my article, “The Facts About 
the Cost of TV Repairs,” appeared in 
the June 28 TV Guide, I have been 
swamped with mail from TV owners. 
The majority of the letters were con- 
cerned with the problem of how to tell 
a qualified shop from a makeshift one. 
This avalanche of mail drove home to 
me the point that the real backbone of 
our industry, the dedicated technician, 
can never obtain the respect and eco- 
nomic standing that he so sorely de- 
serves—unless we make a concentrated 
effort to accredit all qualified shops on 
a national basis. 

Now that we are in the era of color 
TV, I think it is a fitting time for a 
national fellowship of qualified tech- 
nicians to work toward this objective. 
I shall be most happy to cooperate with 
sincere service organizations and indi- 
viduals willing to work for this objec- 
tive. Stand up and be counted! 

We should also work with state and 
municipal law enforcement agencies to 
help expose known dishonest operators. 

As individuals we must bring the 
Ten Commandments into the market- 
place for world peace—yes, world peace 
starts at home. We must not be satis- 
fied with just what is legally right, but 
must insist on what is morally right. 
Hudson Falls, N. Y. MELVIN COHEN 


TV SERVICE BLUES 
Dear Editor: 

When I broke the vhf fine tuner dial 
cord on my 1957 RCA 21D744, I called 
a “basement repair man” who put on 
a new one. It lasted long enough for me 
to tune in two stations. A recall resulted 
in a second repair which lasted about 
the same length of time. Charge: $3. 

I then called on my dealer. He 
pulled the set into the shop and installed 
a new cord. It slipped from the time I 
touched the dial. After a heated session, 
he returned the set to the shop and 
soldered a bronze cable in. It broke the 
first evening. Charge: $15. 

I then called in a second dealer. 
He took the set in and cleaned off the 
solder and added an idler pulley—the 
cloth type—which lasted an evening. 
After a recall he put some “gook” on 
the belt and gave it more tension. 
Charge: $16. 

It is still slipping. I will have to put 
one on myself to get it right. Thirty- 


four dollars and six service calls is | 


just a little too much for me! 
Rochester, N.Y. 
END 


NOVEMBER, 1958 


RoBERT Z. BARNEY 
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JAMES B. LANSING SOUND, INC, / 32 


The featu have long made 

JBL loudspeakers the most wanted 

r e world for monaural 

systems are doubly important for stereo 
reproduction: 


HIGH EFFICIENCY 
nymous with JBL. The 
Model D130 with 4 
s the most efficient 
nge loudspeaker 

gh efficiency of 

on transducers 

gely responsible 

r smooth, accurate 
nequalled transient 
Now it is found to 
ractical significance 
when you consider 
the power require- 
ments for your 
stereo system. 


ANGLE DISTRIBUTION 
th smooth coverage of 
tensity regardless of 

Ss best achieved 

f acoustical lens 

odel 375 high fre 
rivers fitted with 

orns and serpen- 

e lenses, the kind used 
BL Hartsfield, will dis- 
stereo frequencies”’ 
nly over a broad area, 


PROGRESSIVE PURCHASE 
extended range unit first, 
high frequency unit 
lividing network later 
—makes it possible 
build in logical steps 
to the ultimate in high 
fidelity sound—a JBL 
ature two-way divided 
network system for 
each channel in your 


stereo system. 
= 


And fundamentally, 

€ you must in any case 
use twice the number 
speakers as before, you 

will prefer JBL speakers 
their clean, precision 
response. Write for 

your free copy of the 
complete JBL catalog and 
he name of the authorized 
JBL audio specialist in 
your community. 


49 CASITAS AVE., LOS ANGELES 39, CALIFORNIA 
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e SILVER SCREEN 85 
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This labe 
customer 


New consumer booklet from Sylvania helps you 


SELL UP TO SILVER SCREEN 85 


Free booklet tells the story of Silver Screen 85's superior performance — 
detachable sticker lets the consumer tell you he’s presold on Silver Screen 85 


Leave a copy on every service call or 
make a complete mailing to your cus- 
tomers and prospects. Either way, 
Sylvania’s new booklet, ““There’s A 
Big Difference In Television Picture 
Tubes,’ can help you sell up to more 
profits through more Silver Screen 85 
sales. 

In layman’s language, this booklet 
details the difference between Silver 
Screen 85 and cut-rate off-brand tubes. 
It’s chock-full of facts as they were 
revealed in Sylvania’s recent test of a 


¥ SYLVANIA 


LIGHTING «+ TELEVISION + RADIO - 
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nationwide sample. What’s more, 
there’s a handy sticker on the back 
of each booklet for the customer to 
attach to the back of his TV set. This 
is your signal that he’s presold up to 
Silver Screen 85. 

Get on the bandwagon. Let Sylvania 
help you sell up. Give each of your cus- 
tomers and prospects a copy of this 
new booklet. It’s available free, com- 
plete with mailing envelope, from your 
Sylvania Distributor. Or write for a 
sample copy. 


17: 


PHOTOGRAPHY + ATOM 


In Canada: Sylvania Electric 


weds anew \ 


+ tthe, phease replace ix 
tho enmne, fueranterd 


SVYEVANEA 


SHIVER s¢ REEN 


85 


]l is your signal that a value-minded 
has been sold up to Silver Screen 85. 


Bill Shipley’s your No. 1 Salesman in 
the industry’s biggest consumer ad- 
vertising campaign. 


SyYLVANIA ELEcTRIC Propucts INc. 


40 Broadway, New York 19, N. Y 
(Canada 
Montreal 


Ltd. 
University Tower Bldg., 


IC ENERGY + CHEMISTRY-METALLURGY 


STRONI 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


*« « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—~just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training av ible for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business 


Complete Facts Free— Act Now; Offer Limited 


Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once nail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation ...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
thing you receive, lessons and equipment alik« yours to keep. 


LET US PROVE HOW EASILY You CAN LEARN! 


Radio-Television needs YOU! And Sp: ‘ry is ready to 
train you on better, easier terms, that an bitious man can 
afford. Just $6 starts you! Mail couy toda I t the facts 
speak for themselves. You have ¢ thing to gain. Let us 
prove the kind of opportunity that’s for you! 


SPRAYBERRY heals of Radio -Television 


1512 Jarvis Avenue, Dept. 20-N. Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


~ NOW 10 mace . Sprayberry Academy of Radiv-Television 
Dept. 20-N, 1512 W. Jarvis Ave., Chicago 26, #11. 
Radio: oelevision Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman w pon me. In 


TRAINING Pra Ty i alog and Sample a yn FRI 
¥ se 


lude New Cat- 


NAME... Age 
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New amplifier 


battles noise’ 


Four-stage junction diode amplifier was developed at Be 
Telephone Laboratories by Rudolf Engelbrecht for n 
tary applications. Operates on the “‘varactor” principl 
utilizing the variable capacitance of diodes. With 400 


signal, the gain is 10 db. over the 100-me. band 


The tremendous possibilities of semiconductor science are again illus 
trated by a recent development from Bell Telephone Laboratories. The 
development began with research which Bell Laboratories scientists were 
conducting for the U.S. Army Signal Corps. The objective was to reduce 
the “‘noise” in UHF and microwave receivers and thus increase their 
ability to pick up weak signals. 


The scientists attacked the problem by conducting a thorough study 
of the capabilities of semiconductor junction diodes. These studies led to 
the conclusion that junction diodes could be made to amplify efficiently 
at UHF and microwave frequencies. This was something that had never 
been done before. The theory indicated that such an amplifier would be 
exceptionally free of noise. 

At Bell Laboratories, development engineers proved the point by 
developing a new kind of amplifier in which the active elements are junc 
tion diodes. As predicted, it is extremely low in noise and efficiently am 
plifies over a wide band of frequencies. 

The new amplifier is now being developed for U.S. Army Ordnance 
radar equipment. But it has numerous other possibilities. In radio astron 
omy, for example, it could be used to detect weaker signals from outer 
space. In telephony, it offers a way to increase the distance between rela 
stations in line-of-sight or over-the-horizon communications. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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ownership of a complete and currently maintained 


PHOTOFACT SERVICE DATA LIBRARY 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 


here’s actual proof from the men who know! 


‘Sams PHOTOFACT is a must *“*PHOTOFACT cuts our bench work to a minimum. 
in my shop and I place it in Gives us a chance to realize a profit instead of aloss."’ 
highest regard. Itis my most Bi ahawaeny war od 

reliable service instrument Dorchester, Mass. 

if | may call it that, in the entire 
shop...makes for much faster 
servicing..."’ 


—Gordon La Vier 
La Vier Television 
Midland, Mich. 


**l spend less time in diagnosis 

and repair of all bench jobs... 

would hate to think of Service 

without a good service library 

such as Sams PHOTOFACT." 
—Gerry Brown 


Brown Electronic Service 
Ottumwa, lowa 


ae 


yor 


These are just a few of the hundreds of “Suc- 
cess with PHOTOFACT" letters in our files. 
From coast-to-coast, Service Technicians. 
everywhere are enjoying the profit-making ad- 
vantages of acomplete PHOTOFACT Library. 
lf you're not yet among them, see your Sams 
Distributor today, or write to Howard W. Sams 
NEW! EASY-BUY PLAN |f for full details. 
=the money-saving way to build your complete ; 
profit-making PHOTOFACT Library! HOWARD W. SAMS & CO., INC 
2 es e 
NO INTEREST— NO CARRYING CHARGE—AS LITTLE AS $10 DowN 2205 E. 48th St., Indianapolis 6, Ind. 


[ (J Send details on PHOTOFACT Easy-Buy Plan and FREE File Cabinet offer. 
‘3. VALUABLE STEEL FILE 


I'm a Service Technician: [7] full-time; ([] part time 
CABINETS FOR REGULAR O i [] full-time; [7 + 


PHOTOFACT SUBSCRIBERS AND 
PHOTOFACT LIBRARY PURCHASERS 


GET THE FULL Shop name 
DETAILS 


My Distributor is 


Address 


Ee a 














see what’s new in electronic kits... 


< 


a od FREE send for it! 


knight-kit Stereo Adapter Control 


Model Y-778 $g% 


knight-kit Stereo Deluxe Preamp 
Model Y-776 $6950 


knight-kit ‘“Span-Master” 4-Band 
Receiver Kit Model Y-258 $249 
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HI-Fil KITS 


ae ee ee ee oe 


got «ooh 


gus 


knight-kit 60-Watt Stereo Hi-Fi 
Amplifier Kit... .Model Y-777 $g 45° 


knight-kit “Ranger” Clock-Radio 
Model Y-737 $2.49 


HOBBY KITS 


knight-kit ‘Space Spanner" 2-Band 
Receiver Kit ModeiY-259 $1 Q95 


knight-kit ‘Ranger IIl'" AC-DC 
Radio Kit Model Y-736 $4695 


knight-kit ‘Ranger’ Radio-Inter- 
com Kit Model Y-739 $9750 





knight-kit | 


INSTRUMENT KITS 


RADIO 











see the outstanding 1959 


other EASY-TO-BUILD kits . 


Kknight-kits 


knight-kit Amateur Communica- 
tions Receiver. . . Model Y-726 $49.45® 


LOWEST IN COST: 


EASIEST TO BUILD: 


LATEST DESIGN: 
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AMATEUR KITS ALLIED RADIO CORP., Dept. 132-L8 
100 N. Western Ave., Chicago 80, Ill. 


Ms (1) Send FREE ALLIED 452-Page 1959 Catalog 


aALLILoO RADICG 


Name 


Address 


a ee 
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Designs Amazing No. 2 


new heights in 


tower en 


5 Tower to reach 


gineering 





NEW GENERAL-PURPOSE COMMUNICATION OR HEAVY-DUTY TV TOWER 


tions to 50’ and under guyed conditions 
up to 150’. The tower has been built to 
fit a tremendously wide range of needs 
amateur use and as 


ROHN now offers a cower 4 full 33% 
stronger and more durable than similar 
sized and similar type towers that are 
found on the market today! 

These amazing results are achieved 
through using heavier-duty side rail 
tubing, quality steel that is of the high- 
est grade and a new “zig-zag” Cross brac- 
ing design. 

The strength of this towef allows it 
to be self-supporting under most condi- 


in communications, 
a heavy-duty TV tower. 

FLASH! The “RohnKote” enameling 
plant is in operation and ROHN prod- 
ucts are available not only in H 
DIPPED GALVANIZING but also 
in a specially developed 6-step enamel- 
“RohnKote”. 


ing process known as 
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NOW/10 ‘ 
TOWERS, ies of ROHN 


No.6 — 


Widely used for 
sre TV, this 
tower features 
magic triangle” 
cross bracing con- 
Struction. 


Packaged Towers 
in which the sec- 
tions nestle inside 
each other 


No. 40 


Heavy-duty com- 
munications tower 
Suitable self-sup- 
porting at hicinhes 
up to 60’ or guyed 














towers 15 


Look to ROHN for these 
requirements, too: 


A wide line of all types of accessories for 


available but in addition, ROHN 


produces a complete line of: 


MASTS 


ROHN masts are 
outstanding In de- 
sign and have spe 
cial features that 
make them the best 
in the field and in 
addition, are 4s low 
or lower in cost than 
any other 


TUBING 


Complete line of 
tubing, either plain 
or with 6” expanded 
end; in 10’ and > 
length, 16 or 18 
auge; and in either 
hot-dipped galvan- 
ized or “RohnKote™ 
enameling 


ROOF TOWERS 


Specially designed 
roof towers have fe- 
ceived tremendously 
wide acceptance and 
are available from 
heights of 24’ to 
10’ 

BASES 


A wide selection for 
mast and other type 
installations, W4 

mounts—for inex- 
pensive installations, 
gable mounts, spe- 
cial mounts for an- 
rennas, drive-in 
ground mounts, an 

dozens of other spe 


cially designed items. 


as high as 


300’ 


Ideal for commu- 


nications 
all types, m 


wave, radio 


uses of 


icro- 
tele- 


phone, etc. 


4 No. 20 & 30 


Heavy-duty com- 
ear tow- 
rs in RohnKote 
enamel. 


Fold-Over Towers 


Ideal f 

we tha amateurs and experi 
S inasmuch ; 

re ‘much as the € 

= S Over for convenj op 

tenna chan Sasetes 

> both medium 

ate 

: ty sizes to hand] 

ny size beam 


ging, etc. Supplied 
and heavy- 
€ practically 


ROHN 





the 
experts 
Say... 
in HI-FI 
the best buys are 


STEREO 


AND 
MONAURAL 


World-famous 
EICO advantages 
guarantee your complete satisfaction: 


e Advanced engineering e Fine 1ality components 
e ‘‘Beginner-Tested,’’ easy step-by-step instructions 
e LIFETIME service & calibration guarantee 

STOCK Compare, then take home any EICO 
“off the shelf’’—from 1900 neighbor- 


s1elele mm at 1 @) Ome! --1 1-1 45 


equipment—right 


FM Tuner HFT90 


Bookshelf 

Monaural Integrated Amplifiers: wees | ae 
, 30, and 12-Watt 

(use 2 for Stereo) 


Speaker System HFS2 


Monaural Preamplifiers: 326” 4 x 15¥4" Wx 1142” D 


F 
(stack 2 for Stereo) 


*eeee- 


Monaural Power Amplifiers: 
60, 50, 35, 30, 22 and 14-Watt 


(use 2 for Stereo) 
Over 1 MILLION EICO instruments in use throughout the world. 
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NEW STEREOPHOD 
HF85: Stereo Dual Prean 
contro ter 
any type 
any stereo s 
able cr 
back amy 
on unmea 
lo-level in 
mike. S 
FM Mu 
channe 
each char 
clutch 


EQUIPMENT 
T te stereo 


Kit $69.95 $10 
MONAURAL PREAMPLII r Stereo) 


1A Kit $24.9 HF61 
$29.95 
MONAURA AMPLIFIERS 
r STEREO) 
plifier with 
t-performing 


Kit 


HF6O: 60-Watt Ultra L 
Acro T ¢ ¥¢ 


amplifiers extant; an exce 

Report. Kit $72.95. W $99 

HF5O: 50-Watt Ultra | 

extrer f 

former 

specs at ‘ $57.95 

NEW HF35: 35-Watt Uit 

Kit $47.95. W $72.95 

HF30: 30-Watt Power A 

$62.95 V 

NEW HF22: 22-Watt P 

Wired $61.95 

NEW HF14: 14-Watt P 

Wired $41.50 
MONAURAL 


$38.95. 
$23.50. 


AMPLIFIERS 
f TEREO) 
HF52: 50-Watt Integrat molet 
former. “‘Excellent value $69.95, 
Wired $109.95 E 4 

HF32: 30-Watt Integrate 

Wired $89.95. Bott 

HF20: 20-Watt Integrated A Well-engi- 
neered’ tock RE $49.95. Wired 
$79.95. Cover E-1 $4 
HF12: 12-Watt Integrat 
wallop’’—f E f 


Packs a 
F E i b $57.95 
SPEAKER SYSTEM é r STEREO) 
HFS2: Na t 12-ft 
shaped oY é y 

45-2 [ f HWD 
36”, 15 11 Eminently nm would suggest 
unusual suitability for DELITY 
C ' fa ' 

Blonde, $144.35 

HFS1: Bookshelf Speak 


$139.95; 


output One of the 
fidelity kits 
Wired $65.95 


BEFORE YOU BUY, COMPARE: 


0 line 

l : ) dis- 

tributors ast t ritically 

with equipr ts t EICO 

cost the ig hy the 

exe ts € ed, as 
your Dest Duy 

EICO. 33-00 NORTHERN B 


Fill out coupon on other side 


C. 1, N.Y. 
REE CATALOG 


Copyright 1958 by Electronic Instr Co 


1, 


beh€ 


33-00 N. Bivd., 


Inc 


Add 5% in the West 








the specs prove it 
your BEST BUY is 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW TO SAVE 50% 


on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


. Extremely flat RF knee 
AGC cirewit automatically adjusts fore 


output on each band with min. ampl. vertiens. 
tuning sccuracy: edge-lit hairlines 

parallax. Swept Ose. Range 3-216 mc in 

bands. Variable Marker Range 2-75 mc in 

3 fund. bands; 60-225 mc on harmonic band. 4.5 
Ext. Marker 


provision devia- 
tion to 0-30 mc ee max. dev. 2-way blanking. 


me Xtal 


Narrow Sip Attenuators: Marker Size, 
RF Fine, R Coarse "Ci-step decade 
put, ‘scope horiz., "scope vertical. 


ca 


NEW! RF 

SIGNAL GENERATOR. > @& 
+324 

KIT 

596" 


150 ke to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 


band 111-435 me. Freq. accurate to 1.5%; 6:1 


vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follower for 
improved mod. Variable depth of int. mod. 0-5€% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret- 
mounted coils slug-tuned for max. accuracy. Fine 
& Coarse t-step) RF attenuators. RF output 


100,000 uv: AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 


Deep-etched satin aluminum panel; rugged grey 


wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 


higher on West Coast 


). Cables: aa 
satin aluminum panel; rugged grey wrinkle steel 
binet. 


NEW! DYNAMIC 
CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER +666 

KIT 


sees | 8" 
COMPLETE with steel cover and handle. 


SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any | of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5S 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttens: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direct-reading of inter-element leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of cel- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
e 5” OSCILLOSCOPE 


. +460 
z a; KIT 


=" WIRED 
? az $79" 5129” 


e Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 kc (ext. cap. for range to 1 cps); pre- 
set TV V & H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.06 usec rise time. Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs, 
Astig. control. Retrace blanking. Phasing control. 
5S” PUSH-PULL Oscillescepe = 425: Kit $44.95, Wired $79.95. 
7” PUSH-PULL Oscilloscope = 470: Kit $79.95, Wired $129.50. 


NEW! PEAK-to-PEAK 
VTVM #232 & UNI- 
PROBE (pat. pend.) 
KIT WIRED 
$99°5 $49” 


Helf-turn of probe tip selects 
or AC-Obms. 


Uni-Probe — exclusive with 

EICO — only 1 pro 

oll functions! 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 442” meter, can’t 
burn-out circuit. 7 non-skip ranges on every 
function. 4 functions: +DC Volts, —DC Volts, AC 
Volts, Ohms. Uniform $ to | scale ratio for extreme 
wide-range accuracy. Zere center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak volt- 
age of complex & sine waves: 0-4, 14, 42, 140, 420, 
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 
150, 500, 1500 (up to 30,000 v. with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep- etched satin aluminum panel, 

grey wrinkle steel cabinet. 


Send for 
FREE CATALOG 
now 


133-00 Northern Bivd., Long Island City 1, N.Y. 


New! 
Series /Parallel 
R-C COMBINATION 
BOX +1140 
KIT $13.95 
WIRED $19.95 





TUBE TESTER 
#625 


KIT $34.95 

Wired $49.95 
* tests 600 
mil series 
string type 

tubes 

e illuminated 
roll-chart 


Pix Tube Test Adapter $4.50 





6V & 12V BATTERY 
ELIMINATOR 

& CHARGER = 1050 
KIT $29.95 

WIRED $38.95 
Extra-filtered for 
transistor equipt 
#1060 KIT $38.95 
WIRED $47.95 





New! 
Miniaturized 
MULTI-SIGNAL 
TRACER *145A 
KIT $19.95 
WIRED $28.95 








1 RIO 
20,000 Ohms /Volt 
V-0-M #666 
KIT 24.95 
Wired $29.95 
1000 Ohms / Voit 
v-0-M 

#536 


KIT $12.90 
Wired $14.90 





Reads 0.5 ohms 

500 megs, 10 

mmfd—5000 mfd 
power factor 


KIT 
$19.95 


Wired 
$29.95 


R-C BRIDGE & R-C-L COMPARATOR 
#9508 





a 


VTVM PROBES KIT Wired 
Peak-to-Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe-1 $6.95 
High Voltage Probe-2 $4.95 
SCOPE PROBES 

Demodulator . $5.75 


Direct . $3.95 
Low Capacity ‘ $5.75 


c-11 
C) Test tnstru- 
Send me FREE 
dealer. 
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Radio-Electronics 


Hugo Gernsback, Editor 


OPPORTUNITIES IN ELECTRONICS 


ae Enterprise and Imagination the Keys to Electronics F 


EADERS frequently query the editor on opportunities 

in electronics today. They wish to go into the elec- 

tronics business but do not know how to proceed. It 

is always difficult for an outsider to advise young 
men who wish to embark on a new undertaking in a new 
field. There are many requirements: education, ingenuity, 
enterprise and imagination, not to forget what is known 
in the vernacular as “guts.” Even more important is the 
requirement of a nucleus—a central idea. Upon this a 
plan of action can then be evolved readily. Incidentally, 
no two persons will proceed exactly alike—the final how-to- 
do-it changes with each individual. 

What about capital? Many successful beginners had 
little or none, but they were able to convince others of 
their integrity and ability and usually had little difficulty 
securing the money required. It is felt that rather than 
editorialize further on the subject, we should give some 
concrete examples of how others embarked into electronic 
enterprises. The factual thumbnail sketches of several out- 
standing men who made good might serve as a valuable 
guide to those who are seriously thinking of entering on an 
electronic business career. 

MILTON JERROLD SHAPP, of Philadelphia, Pa., was a 
34-year-old manufacturers’ representative and a graduate 
engineer. At a “bull session” between technical discussions 
at the 1947 IRE show, Shapp conceived the Jerrold Elec- 
tronics Corp., a firm which now does a business of over 
$5,000,000 a year. He discussed the idea of building a master 
antenna for use with a number of TV sets. After a year of 
discussion and study, Shapp formed the Jerrold Corp. with 
$500 in capital, and then designed and developed a multiset 
coupler. Today, he probably sells more master antenna sys- 
tems than all other companies combined. Not only did he 
build master antennas—Shapp and his group proceeded to 
build community TV antennas to bring television to those 
in “shadowed” towns, in a similar manner that people re- 
ceive telephone and power service. Today, more that 2,000,- 
000 viewers in more than 600 communities receive their 
television service via community antennas, and Shapp 
claims that more than 85% of these systems use Jerrold 
Electronics Corp. equipment. 

ALEXANDER M. PONIATOFF, of Redwood City, Calif., 
was a Russian political emigré who lived in Shanghai until 
1927. A veteran of the Imperial Russian Navy, he emigrated 
to San Francisco where he became a General Electric de- 
velopment engineer and later worked for Dalmo Victor. He 
founded the Ampex Corp. in 1944 and manufactured pre- 
cision electric motors for the Armed Forces. The first three 
letters in the name Ampex are his initials. 

At the end of World War II, his concern was left without 
customers, and Poniatoff looked around for a new civilian 
product. He knew of the German successes with tape record- 
ing and, after scientific study, he turned his scientists and 
engineers to tape development. While his tape recorder was 
not the first in the US, it was one of the first to achieve 
the necessary fidelity for radio broadcasting. Bing Crosby 
tried it and decided to tape his shows prior to broad- 
casting. Thus began the tape revolution that changed 
radio broadcasting and phonograph recording methods 
almost overnight. Next, Ampex, despite its success and 
growth in the audio field, under Poniatoff’s guidance de- 
termined to apply the same techniques to TV. They de- 
veloped the first video tape recorder to be put to practical 
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use. It was anno in 1 
$45,000 machines are ir s I itof 0k still 
further uses of these wide-band gnet corders in TV, 
motion pictures, instrumentation, thé y and spac 
Ampex today is a $19,000,000 
BEN ADLER, of New Ro 
with RCA and risen to manag 
department, founded Adler ¢ 
small rented headquarters i1 
Convinced there was a need fo1 
for sparsely settled areas 
subsequently adopted by th 
he has produced 160 
in the US, Canada, Mex 
company is still the sol 
Adler 
modern 4-acre research a! 
facility and has produce 
testers for the Navy, a « 
wheels for Radio Fre 
system for use by th 
Nevada Proving Grounds 
attack tough proble ms has re 
dozen new products to the cor the p: year. 
MARTIN M. DECKER, Philad« Pa., had no formal 
scientific training, but his exp. he Air Force 
convinced him there was going t mited opportunity 
for the development of electror 
tions.” In 1951, in a small roon P} elphia, he founded 
the Decker Aviation Corp., now tl er Corp. which 
occupies a 9-acre site at Bala-Cy Pa., with more than 
100 employees. The company’s as modifying 
aircraft instruments for the US adian Air Forces. 
In 1956, Decker refused a $5,000, 
Among the devices develope 
T-42 ionization transducer, a til 
a mechanical change into a ( t , lectrical signal 
which can be recorded or used t ose circuits. Then 
the company developed instrumer ng the transducer 
for use in the Navy’s IGY 
ments of outer-space atmosphe1 e, and for use in a 
rocket-borne capsule to record 
out in space. It is the heart of a nulator for inter- 
continental ballistic missiles, a nedical electronics, 
it is used in the Decker Cardio or body measure- 
ments®in diagnosing heart and atory ailments. In 
addition to this, the CAA equipping planes 
with a Decker system to hel; mid-air collisions. 
Decker’s work is in research at evelopment only; 
facturing is done by others 
sales were more than $1,500,000 
DAVID F. SANDERS, of Plair d J., was one of 
three former Western Electric eng ho, shortly afte 
World War II, founded Stavid Er: ing Co. with a 
small research project fer the which subsequently 
developed into a $200,000 desig? act. Starting with a 
total of $10,000, which represent ings of all three, 
this year the company, nilitary electronics 
is expected to realize $14,000,001 Stavid, under the 
leadership of Sanders, pioneered the “team 
military contracting, and last 
major contract awarded on a tea 1 went to a group 
(Conti? 
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lifferent direc- 


his company. 
Corp. is the 
which converts 


Ae! é et for measure- 


data, 2.000 miles 


; manu- 
tract. Last year’s 


special 
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Measuring cloud cover makes long- 


range weather reports possible, but 
it takes a lot of electronic 


into a 20-inch 


gear 


to 


crammed 
do it 


SATELLITE MEASURES CLOUD COVER 


Ct 


sphere 


By EDWARD RICH, JR. * 
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TUNING CRYSTAL 


TANK COIL «\é 


gusngeonen 


ip 
~ 


DRIVER 


oo 


transmitter deck. 


Fig. 


1 — Photocell 


ANY contributions to the field 
of meteorology being 
made in the IGY program. 
With the rapid advances of 

civilization, the need for reliable long- 
range weather predictions has_ in- 
creased. It is extremely important to 
know of impending major storms, hur- 
ricanes and typhoons, and their origin, 
speed and direction. 

An electronic package has been de- 
signed at the US Army Signal En- 
gineering Laboratory, Fort Monmouth, 
N. J., which will furnish sufficient cloud 
structure detail to enable meteorologists 
to plot the formation and movement of 


are 


*US Army Signal Research & Development 
Laboratory, Fort Monmouth, N. J 


orienta- 


tion at various points of the 
satellite’s orbit. 


GRID TANK 


such storms. The package will be in 
stalled in a 20-inch sphere weighing 21 
pounds. This cloud-covei 
signed to be launched 

rocket. 

The sphere is gold-plated both ir 
and out to reduce heat radiation loss 
from the internal package. But if 
finish were 100% reflective, instrument 
temperatures would be too 
liable operation. To adjust the amount 
of solar heat absorbed by the 
keeping instruments at operating ter 
peratures, a dull film of sil 
oxide is deposited on the out 

The basic operation of the cloud-« 
instrumentation is 
Light-sensitive 


satellite is de 


in a Vanguard 


Tor 


low 
sphe 


icon m 


1 
S1de€ 


not complicate 


sulphid cel 


lead 


INTERROGATION RECEIVER CONTROL RELAY 


FILTER 
CAPACITORS 


CHANGEOVER 
RELAY 


TERMINAL BOARD 


The relay control deck. 
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| VIDEO BAND | 


+12.5 KC ] 
+2.5 KC 





VIDEO BAND 
<_VIDEC 

| 12.5 KC lL 

—2.5 KC 

Fig. 2 — Transmitted signal response 

showing CW portion used for tracking. 





the optical system convert the reflected 
light from the earth’s cloud cover into 
electrical signals. The optical system 
consists of a pair of photosensitive de- 
tecting elements, which rotate around 
the sphere’s axis (the vertical arrow 
running through the sphere) as it or- 
bits. When the satellite is in position 
A, PbS 1 (1 in Fig. 1) scans the earth 
while PbS 2 (represented at 2) scans 
space. In position B, PbS 1 and 2 alter- 
nately scan the eartn and space. When 
the satellite reaches C, PbS 2 scans the 
earth and PbS 1 space. At D, both cells 
again alternately scan the earth and 
space. So each of the detecting elements 
scans the earth, space, or earth and 
space, depending on the satellite’s or- 
bital position. The reflectivity, or video 


290-CYCLE SUBCARRIER OSCILLATOR 


Ready to launch, the 
polished satellite is 
handled with soft 
gloves to avoid mar- 
ring its finish. 


as it is called, of the surface scanned is 
translated into electrical signals. These 
can be interpreted in terms of the 
amount of cloud coverage over the area 
scanned. The signals are recorded on 
magnetic tape. When the satellite 
passes over a ground receiving station, 
the tape is played back and the infor- 
mation telemetered to the ground. A 
record—playback ratio of 1 to 50 com- 
presses 50 minutes of daylight record- 
ing into the 1-minute period when the 
satellite is within receiving distance 
of a ground station. 


Tracking and telemetering 

The Minitrack system has been de- 
scribed before (see “Electronics and the 
IGY, Part II,” RaApI10o-ELECTRONICS, 
March, 1958, page 82). The satellite is 
tracked by the interferometer method 
of measuring the phase angles of ar- 
rival at two separate antennas. To fa- 
cilitate accurate fixes, a CW carrier 
must be used (see Fig. 2). This carrier, 
within a spread of +2,500 cycles, must 
be free of modulation. Since the signal- 
to-noise ratio for a given power deter- 
mines the usable bandwidth, the power 
available limits the bandwidth to 15 ke. 
Thus, for data transmission the net 
bandwidth is limited to 12.5 ke. 

Because of the 1-to-50 speed ratio in 


RECORD AMPLIFIER 


CK6419 PHOTOCELL 
INPUT STAGE 


TERMINAL 


SUB DECK 
ERASE OSCILLATOR SUBDECK 
The main electronics deck. 
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the tape recorder, the actual frequency 
deviation allowed in the recording proc- 
ess can vary only between 50 and 290 
cycles to satisfy the conditions of modu- 
lation. For tl subcarrier 
(290 cycles) troduced and ampli- 
tude-modulated o the 50—-290-cycle 
signal band w be recorded. This is 
done by ilating the 290-cycle sub- 
carrier with the 0—240-cycle signal band 
The varia- 
becomes proportional 
reflected light gath- 
nly one of the sub- 
transmitted on the 
of the carrier fre- 
ation is high above 


reason a 


mod 
available at the pl 
tion in amplitua 
to the 
ered 


1] 
tocell 


amount 
Essentia 
carrie! 
upper and lows le 
quency 
15 ke. 


sidebar 


since atter 


The 290- 
cycle subcarrie! nodulated by lead 
sulphide cells PbS 1 and PbS 2. The re- 
sulting video information is fed through 
the recording a fier and is recorded 
directly on tape. The record- 
ing head i 1 for playback pur- 
poses as in ma conventional tape 
oscillator pre- 
sents a ciean t e to the record head 
for each re r cycle. The 


an endless 


Recording (see Fig. 3): 


recorders erase 


tape is 


ised over and 


The last p 
tem 
is an all-im} 
cuit that l 
cultry while t tellite 


cording sys- 

switch. This 
er-Saving cir- 
unneeded cir- 
is on the dark 
side of This cuts power con- 
sumption a alf and effectively 
doubles tl fe of the battery supply. 
The day is triggered by a 
bias voltage pplied by a series of 
optical sys- 
tem. When refl ght is available, 
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solar cell inted in the 


absence, 


ecircultry 


recording 
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are on sta 


Playback ( g. 4): Playback is 


receives a 
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picked up by 


elver, 


coded pulse a 

transmitte! l pulse, 
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Fig. 3—Block diagram—recording operation. 


ling relays. In this fashion the package 
is switched from record or standby to 
playback. The signal produced in the 
playback head is fed to a high-gain 
amplifier at the 50x speed and fre- 
quency ratio. The audio amplifier in 
turn excites the class-B modulator 
stage which produces over 1 watt of 
audio power. Combination plate and 
screen modulation is applied to the 
high-power telemetry transmitter. The 
transmitter’s output, ranging from 1.0 
to 1.25 watts, is capacitance-coupled to 
the special antenna phasing system, re- 
quired to feed the four quarter-wave 
antenna stubs 90° out of phase with 
respect to each other. This results in 
two circularly polarized signals. 


Deck assembly and function 

Most of the satellite experiments 
being conducted for the IGY have cer- 
tain features in common. Modular con- 
struction has become an accepted meth- 
od of “building” the package. For this 
application a series of 5%-inch-diam- 
eter discs containing electronic circu try 
is stacked, drawn together with boits, 
and fitted to the instrumentation cylin- 
der. Several of the satellites also carry 
an independent deck complete with bat- 
tery supply containing a 10-mw track- 
ing oscillator, commonly called Mini- 
track. 

The assembled package is shown in 
Fig. 5. The decks are described below 
and illustrated in the photos. 

Transmitter deck: This deck contains 
the high-power telemetry transmitter, 
push-pull class-B modulator, local oscil- 
lator for the interrogation receiver, and 
the relays that turn the transmitter on. 


u 


The actual telemetry transmitter is a 
tube-transistor hybrid. A low-power 
transistor crystal oscillator drives two 
tubes (6397’s) in parallel. 
Interrogation receiver and relay deck: 
The interrogation receiver is an all- 
transistor, crystal-controlled, dual-con- 
version superhet. Local-oscillator injec- 
tion is furnished by the transmitter 
deck. A relay deck is interfitted so re- 
lays mounted on the underside of a dise 
occupy waste space in the receiver 


deck. In this manner a set of relays is 
added to the package, yet its length is 
extended only 1/16 inch. 

Main electronics deck: The main deck 
contains most of the electronics neces- 
sary for the experiment. Miniature 
subdecks are mounted vertically. Each 
contains a block of circuitry—the sub- 
carrier oscillator, recording amplifiers, 
playback amplifiers, day—night switch 
and erase oscillator. The subdecks are 
arranged on the main deck to provide 
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Fig. 4— Block diagram — play- 
back operation. 


clearance holes for the tape recorder’s 
recording and playback motors. When 
the two units are fitted together, the 
thickness of the main deck is included 
in the overall height of the tape ré 
corder. 

Tape recorder deck: The magnetic 
tape recorder. was designed specifically 
for the instrumentation. It is one of the 
smallest recorders ever developed in 
regard to weight, size, frequency r« 
sponse and power consumption. On this 
deck is a l-hour recorder—an endle 
loop, 75 feet.of %-inch instrumentation 
quality tape is used. Mechanical prov 
sions have been made to record 
erase with separate heads, record and 
playback with separate governor-con 
trolled motors and automatically reset 
the relay system for recording at the 
end of a playback cycle. 

Minitrack transmitter: This deck pro 
vides a 10-mw signal for tracking. Cir 
cuitry is very similar to the local 
oscillator and driver oscillator on the 
transmitter deck. 

Battery deck: The last and bottom 
section of the instrumentation holds 


and 


Fig. 5 — Component 
layout inside the 
cloud-cover satellite: 
1. optic light baffle; 
2. magnetic tape re- 
corder; 3. interroga- 
tion receiver; 4. data 
transmitter; 5. photo- 
cell; 6. main deck; 7. 
tracking transmitter; 
&. battery pack. 


number of mercury cells arranged 
series and parallel combinations to su} 
ply the necessary power to operate tl 
instrumentation for approximately 
weeks. 


Construction details 

All wiring, with the exception of ir 
terconnecting cables, is printed. The 
discs are glass-fiber epoxy laminate, 
copper-clad with a .00135-inch foil. A 
photographic process preserves the cop- 
per lines and areas needed for construc 
tion while the remainder of the materia! 
is etched away with ferric chloride 
Printed lines, rf coils, tube shields and 
copper areas are silver-plated. The 
completed decks are coated with silicon 
lacquer prior to potting. 

Damage to the foil-to-laminate bond 
by excessive soldering heat was elin 
nated by using silver-base solder with 
a low melting point. Dip 
could not be used since components 
are mounted on both sides of the 
printed-circuit boards in almost every 
instance. 

Heat distribution is an ever-present 
problem in all fields of electronics. It i 
a serious problem for builders of sub 
miniature instruments. To dissipate and 


soldering 


RADIO-ELECTRONICS 





distribute the heat generated in the 
cloud-cover package, two basic methods 
were used. The first and more conven- 
tional is straight conduction from the 
hot element, the tape recorder, to the 
cylinder by multiple conduction paths. 
The second method, described below, is 
new and may find favor in other appli- 
cations. 

Normally, in power transistors the 
collector is connected to the case to fa- 
cilitate good heat conduction. For this 
reason a metallic heat-conduction path 
to ground is not feasible. All the tran- 
sistors, however, that generate an ap- 
preciable amount of heat do so during 
the 11-minute transmission period. 
Therefore a heat-storage system was de- 
vised. Heat sinks with sufficient thermal 
capacity and relatively long time con- 
stants are installed on each of the hot 
units. During playback, the sinks absorb 
the heat and slowly dissipate it into the 
foam potting material over the 90- 
minute cooling period. Using this sys- 
tem, temperature rise is limited to 5°C. 

The potting material mentioned is 
technically known as “foamed-in-place 
plastic.” Each of the decks, with the 
exception of the tape recorder, is 
potted in this material. It has a density 
of 12 to 15 pounds per cubic foot. Pot- 
ting is performed in molds that are 
carefully polished and waxed to obtain 
a high dimensional stability along with 
a glazed skin finish. This potting proc- 
ess is fairly common in the missile field, 
although the potting material may 
differ. It eliminates failures of compo- 
nents due to shock, vibration and accel- 
eration. In the 1-watt transmitter, 
however, the high-density material low- 
ered the Q of the tank circuits to such 
an extent that output power was re- 
duced some 20%. This loss was cut 
down to 1% by forming glass fiber in- 
side the coils and prepotting the sensi- 
tive areas with 2-pound-per-cubic-foot 
material. 

Aluminum rods hold the individual 
decks to the can cover. Terminal boards 
on each of the decks are arranged to 
form an intercabling channel down the 
side of the package. Two output con- 
nections are provided on the can cover 
to feed the low-power 108.00-me and 
high-power 108.03-me outputs to the 
antenna system. The input signal for 
the interrogation receiver picked up by 
the antenna is fed through proper 
filters, which are part of the Minitrack 
deck, to the receiver input. 

A multipin connector is located in the 
center of the can cover to provide a 
way of disconnecting the batteries from 
the system and to allow for applying 
external power during a check of the 
instrumentation. A _ shorting plug is 
inserted into this connector and secured 
before launching, connecting the inter- 
nal battery to the electronic circuits. 

The overall package is 5% inches in 
diameter, approximately 11 inches long, 
and weighs approximately 12 pounds. 
As a system it must operate over a tem- 
perature range of 0° to 60°C, and volt- 
age variations of +20% nominal. END 
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The Backward Diode 


By ED BUKSTEIN 


OST technicians have resigned 
themselves to the fact that 
the arrowlike symbol used to 
represent nonthermionic di- 
odes does not point in the direction of 
electron flow. Now, to augment the con- 
fusion caused by this unfortunate 
choice of symbol, comes a new applica- 
tion for the silicon diode. In this appli- 
cation, the diode is intentionally con- 
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Fig. 1—Characteristic of a Zener diode 
when a reverse voltage is applied. 
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Fig. 2—-Voltage drop across Zener diode 
remains constant even though current 
may vary over wide limits. 


nected with reverse polarity in a dec 
circuit. 

It is well known that a silicon diode 
has a low forward resistance and a high 
back resistance. Not so well known is 
that the back resistance suddenly de- 
creases at a certain value of reverse 
voltage. The voltage required to produce 
this breakdown of back resistance is 
known as the Zener voltage. As shown 
by the characteristic curve in Fig. 1, 
the current is practically zero for all 
values of reverse voltage up to the 
Zener value. When the Zener break- 
down occurs, the reverse current sud- 
denly increases. As the characteristic 
curve shows, in this region the voltage 
across the diode is nearly independent 
of the current flow through it. This 
ability of the diode to maintain a con- 
stant voltage makes it useful in voltage 
reference and regulating circuits. 

Fig. 2 shows how the Zener diode is 
connected to maintain a constant volt- 
age across a load. Although current 
flow through the diode may vary, due 
to line voltage or load changes, the 
voltage across the diode remains con- 
stant. The Zener diode offers many 
advantages over other voltage regulat- 
ing elements such as gas-filled tubes. It 
is smaller, lighter, mechanically rugged 
and has a long life. The Zener diode can 
be manufactured for any value of regu- 


Zener diodes 

have applications in 
voltage regul tion and 
wave clipping 
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be 

Fig. 3— Connected in opposite direc- 

tions, Zener diodes clip extremes of in- 
put waveform. 


lated voltage from a few volts to several 
hundred and for operating currents 
from a few eres to over an 
ampere. 
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By JAMES A. McROBERTS 
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COIL 
LEADS 


ELAYS were once confined to con- 
trol and automation but now you 
can find them in auto radios and Jf 
TV sets. Although relatively rug- @ MOVING 

ged and troublefree, occasionally they | CONTACT Pitt 


do need adjusting. Considerable know- [| LUG a Rr yy ARMATURE 


how is necessary despite the apparent = 

simplicity of the device and its circuit 

(see Fig. 1). Even new units should be § é SPIRAL 
checked for proper pull-in and dropout § LY INSULATION % : rh SPRING 


y/ ADJUST 


Relay theor ‘ a PIRAL SPRING 
y Y f NC ADJUST : a / UNDER PLATE 
' 


points. 


Some knowledge of relay theory is | 
needed if you are to adjust them prop- J ‘a i NO ADJUST 
erly. The why of adjustments becomes [| 3 
understandable. All relays reduce to 
the basic model of Fig. 1 no matter 
what shape or size they may take. For 
example, some relays have a spiral 
spring supplanting the helical spring 
found in others. The theory remains the 
same even when multiple contacts or 
complicated stops are used. 

Let’s start with the relay at rest in 
its unenergized position. Fig. 2-a shows 
the relay at rest and Fig. 2-b is a force 
diagram of this condition. We are con- 
cerned with the spring force Fs and 
force Fxc at the normally closed contact 
or rather the moments of these forces. 

(The moment is the force times the 
distance from the pivot or hinge.) Con- 
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voltmeter with an 
times the coil re- 


resistance or a 


coil 
input impedance 20 


NC CONTACT a 


ARMATURE 


HELICAL 
SPRING 


tact (NC) moment counterbalances the 
spring (Fs) moment—disregard the 
equal and opposite forces on the ful- 
crum hinge or pivot and the residual 
core magnetism force F for now. 

Current flowing through the relay 
coil applies a magnetizing force to the 
magnetic structure. It tries to force a 
magnetic flux through the core, arma- 
ture and gap (sometimes séveral gaps, 
but always including one at the hinge). 
The flux across the armature gap pro- 
duces a mechanical pull (Fa) at the 
same point as Fy (see Figs. 2-c, 2-d). 
The moment of this force tends to ro- 
tate the armature. When force F, is 
large enough (due to increasing cur- 
rent) to overcome Fs with the aid of 
Fxe (contact pressure) the armature 
starts to move. Stage 1 of the operate 
cycle now ends. 

Armature motion narrows the gap 
and the flux increases, producing a 
greater mechanical pull (F,). (Total 
reluctance decreases because of narrow- 
ing gap.) Pull increases even if current 
remains constant. This is stage 2. 

Stage 3 of operate is a buildup of 
contact pressure against the NO (nor- 
mally open) contact as F, continues to 
increase. Some force may be expended 
in flexing contact springs if the con- 
tacts are so mounted. Force of spring 
F. has increased during both stage 2 
and stage 3. 
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Closeup shows 
the helical 
spring usually 
used in relays. 


Stage 1 of the release cycle begins 
with a decrease of coil current. Force F 
and its moment decrease, too. When the 
other forces are overcome, the armature 
starts moving toward the rest position. 
This ends stage 1. 

Note that if Fu is appreciable because 
of a small gap or residual magnetiza- 
tion, the armature may not release. The 
armature touching the pole piece can 
also keep it from releasing. This causes 
sticking, which is covered later. 

Stage 2 is motion with the gap widen- 
ing. Decrease in flux for dropping coil 
current lessens F,. 

Stage 3 is the buildup of contact 
pressure against the NC contact or flex- 
ing of its springs. Stage 3 ends with 
current at a minimum or. zero, which is 
back where we started. 


Testing a relay 


Relays, both old- and new, should be 
tested for the pull-in and dropout 
points. To do this use either of the two 
methods shown in Fig. 3. In de relays 
the current is proportional to the volt- 
age since coil resistance is fixed. Hence, 
wattage is often specified for pull-in 
and dropout (stage 2 current in operate 
and release cycles). Either method can 
be used to test the relay in its circuit 
(ammeter in series or voltmeter in 
shunt). For accuracy, use an ammeter 


whose resistance is less than 5% of the 
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Fig. 2-a—Mechanical position of contacts and armature in rest 
position. b—Force diagram for Fig. 2-a. e—Contacts and arm- 
ature in operate position. d—Force diagram for Fig. 2-c. 
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Using Ohn aw can convert 
opening and cl 
across the coil or to wattage input. 
The battery used in Fig. 3 should 
have more than twice the anticipated 
pull-in voltage rheostat (R) drops 


battery 1 voltage—use 


you 
sing currents to voltages 


voltage » coll 

resistance for R. 
orking circuit with 
some licator like the 
lamp and battery shown or an ohmmeter 
to indicate relay action, either pull-in 
o1 dropo it 


, 1. 4} 
about double e 


Finally, equip the 


sort of visual in 


Range adjustment 

Spring te controls the range of 
the relay’s c1 al points. Operate and 
release point ay be doubled or halved 
in most relay adjusting the spring 
tension. A Sigma 4F relay can be 
made to | n at 3.0 ma and release 
at 1.5 ma or at operate of 0.75 and 
dropout of (not exactly half 
due to es ignetism). 

Helical sy] g types may have the 
ting nut sealed with 

slightly, and test. 


spring-ter 
wax. Unseal 


o_ — 
ly ra 
a 


Fig. 3—Test circuits for de relays: a— 
ammeter method; b—voltmeter method. 


Continue to ad and test until you 
reseal. Spiral spring 
lar adjustment. 
spring clip holding 
frame may have to be 

f needle-nose pliers. 

a time, testing after 
Some fiat springs have 
locknuts. Others 
(bent) to increase 
or decrease s} ng tension. 

If spring is increased, more 
armature pul ind coil current are 
needed to start the operate cycle. With 
the relay energized—armature pulled 
in—a high ec irrent is needed to hold 
it in at the start of stage 2 in the re- 
lease cycle. ( ersely, with less spring 
tension, pu ind dropout occur at 
lower coil currents. If too little spring 
armature may not 
i will stick, assuming 

is touching the coil 


are satisfied, the 
types have a 
Sometimes, the 
the spring to th 
bent—use a pail 
Adjust a little at 
each adjustment 
adjusting screws and 
have to be 


tension is us¢ the 
drop out at all 
that the armature 
core. 

Fig. 4-a shows another range adjust- 
ment found on some units. A screw with 
locknut is provided to alter the gap 
between armature and pole piece. Nar- 
rowing the gap increases the flux and 
the pull by decreasing total reluctance 
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Fig. 4—Two armature-gap adjustments. 
See text for details. 
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Fig. 5—How varying the position of the 
NC contact affects the operate point. 


due to any fixed value of coil current. 
(Action is like decreasing resistance in 
an electrical circuit.) So, dropout occurs 
at lower current values if the gap is 
narrowed. Widening the gap has the 
opposite effect and makes this critical 
point higher. 

Spring tension can be adjusted to 
supplement this action when making 
range adjustments. A test as indicated 
in Fig. 3 or in the operating circuit 
should always be made to define the 
operating points. 

Fig. 4-b is still another kind of range 
adjustment. It can be used with or in 
place of preceding methods. Both fixed 
contacts are shifted relative to the 
frame while maintaining their original 
separation. The effect is a shift in the 
width of the armature to core gap as 
just described. 


Changing the pull-in point 

You may want to shift only the pull- 
in point. Fig. 5 gives you the general 
idea. In Fig. 5-a the fixed NC contact 
has been moved away from the NO 
contact. The NC contacts on some relays 
—such as Sigma 4F—can be adjusted 
with a screwdriver. To make the same 
adjustment on other relays, such as 
Potter & Brumfield LM5, the NC con- 
tact arm must be re-formed to move the 
stationary contact (use needle-nose 
pliers). The armature gap is widened 
for the operate cycle only, since the NO 
contact is not moved—compare with 
Fig. 5-b, the original adjustment. 

When this is done, be sure that the 
NC contacts mate with the required 
pressure if they are part of the con- 
trolled circuit. Some adjustment of 
spring tension may be needed if a great 
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increase in pull-in current value is de- 
sired. (The spring tension is lessened 
when the NC contact is moved away 
from the NO contact.) A readjustment 
of the NO contact may then be needed 
to maintain the same dropout value. 

Moving the NC fixed contact closer 
to the NO contact narrows the gap, 
reducing pull-in current. A limit is im- 
posed because the moving contact must 
be able to move sufficiently to create 
a contact gap large enough to break 
the circuit controlled by the relay. In 
the Sigma 4F example, the pull-in can 
be decreased from a factory adjustment 
of 1.5 ma to 0.9 ma without altering 
the dropout at 0.75 ma as a case in 
point. This adjustment, however, causes 
a decrease in the contact gap and 
to see that the contact gap is not re- 
duced below the minimum requirement 
for breaking the circuit being con- 
trolled. 


Dropout variation 

Fig. 6 shows the effect of changing 
the position of the NO contact or a 
stop, if provided. Moving this contact 
(the NO one) away from the NC con- 
tact or stop lowers the dropout current 
value. The armature pull (relay en- 
ergized) is increased, so a lower current 
holds the armature in position against 
the NO contact. A limit is reached due 
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Fig. 6—Changing the position of the 
NO contact points varies the dropout 
point 


to armature sticking, although this may 
be desirable in some instances (in 
burglar alarms, for instance, where you 
may want to cut off the power to un- 
latch the relay or reset it without trig- 
gering the alarm). 

Some rise in the release point is 
obtained by moving the NO contact 
closer to the NC contact. As a result, 
dropout occurs at a higher current. 


Differential adjustment 

Relay differential is the current or 
voltage range between the pull-in and 
the dropout points. In the Sigma 4F 
example we have the differential as the 
difference between 0.75 and 1.5 ma or 
0.75 ma for the factory settings. 

Spreading the fixed contacts apart 
increases the differential or the spread 
between operate and release values. 
Pushing them together narrows this 
range. A similar action is obtained by 
setting the pull-in to one current value 
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Fig. 7—Cireuit for testing and adjust- 
ing ac relays. 





and the dropout to another. The rai 
adjustment may have been made pr‘ 
viously or performed simultaneous! 
with a change of the differential. | 
ally the range adjustment is made 
before setting the fixed contacts for a 
different range of values. 


Ac relays 

Test ac relays like the de variety; 
Use an ac voltmeter and ammeter wit! 
a transformer as in Fig. 7. The trans 
former can power the indicating lamp 
or device if one is not provided by th 
circuit. 

Ac relays are often specified in term 
of coil voltage at pull-in such as 6, 12 
or 110 volts. This means 
Or the coil pull-in volt-amperes may be 
specified with a given value of 
resistance. (Inductance is often neg- 
lected.) Allowable safe dissipation 
often specified in volt-amperes, henc 
any calculation is similar to the 
relay. Thus a coil may operate at 6 
volts with 1 ampere or 6 volt-amperes 
and have a safe dissipation of 9 va. 
So, 9 volts at 1 ampere is the maximum 
that should be applied. 


rms value 


New relays 

New relays may exhibit a rather hig! 
range of critical points. Check to se« 
that the helical spring in the 
grooves in the clip and the armaturs 
end. It may have shifted out of one o1 
both grooves with a consequent increase 
in tension and range of operating 
values. Put the spring ends back in the 
slots or grooves and check again! 

If a new relay has a high differential, 
it may be due to friction. Some friction 
is always present at the hinge or pivot 
of most relays. (The Advance 
in the photo does not have a hinge, 
but a spring that flexes. Exclude such 
designs from this treatment.) If pivot 
or hinge friction is large, it will tend 
to prevent the relay from operating o1 
releasing at the points (current values) 
it should. Correct by loosening the pivot 
bearings’ adjustment screws slightly, 
where possible. Or apply a minuté 
amount of penetrating and non-gum- 
ming oil to the hinge or pivot. 

One word of warning, any bending 
or forming of contaets should be fol 
lowed by a visual check for mating 
Moving contact points must make pai 
allel (flat) contact with both sets of 
fixed contacts. Otherwise you end up 
with rapid wear and a faulty adjust- 
ment. END 
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THREE-WAY TIMER 


HIS versatile unit is definitely not 
just another phototimer. It was 
designed to take the guesswork and 
headaches out of agitation timing 
for both color and monochrome photo- 
graphic film processing. It is also an 
excellent conventional timer for en- 
larging and printing and has several 
other useful functions. It has definitely 
proved to be the most useful of the 
electronic controls in my darkroom. 

The block diagram (Fig. 1) gives a 
good overall idea of the timer’s opera- 
tion. In agitation timing, it: 

1. Accurately indicates a 1-minute 
interval. 

2. Signals with a warning buzzer or 
pilot light the instant the 1-minute 
interval is reached. 

3. Immediately following the signal, 


R!—2,200 ohms 

R2—pot, 10,000 ohms, wirewound 

R3—I5 megohms 

R4, 12—270,000 ohms 

R5—470,000 ohms 

R6—470 ohms, 2 watts, wirewound 

R7, 8—100,000 ohms 

RI—3.3 megohms 

RI0—pot, 10 megohms 

Ri i—22,000 ohms 

R13—3,300 ohms 

Ri4—1,000 ohms, | watt 

R15—33 ohms, | watt 

All fixed resistors 1/2 watt 10% unless noted, see text. 

Ci—2 uf, paper, 400 volts 

C2—.05 uf, 400 volts 

C3—0.22 pf, 400 volts 

C4, 5—0.! uf, 400 volts 

Cé—.005 uf, 600 volts 

C7—25 uf, 50 volts, electrolytic 

C8&—8 uf, 250 volts, electrolytic 

CI—I2 uf, 250 volts, electrolytic 

Cl0O—i6 uf, 250 volts, electrolytic 

F—0.1 amp, 8AG 

Ji, 2—sockets, female (Amphenol 61-Fi 
or equivalent) 

RECT—selenium 130 volts, 5 ma 

RY—3-pole double-throw, 5000-ohm coil 
(Guardian 200-5000D) with contact assembly 

(Guardian 200-1) and contact switch parts 

(Guardian 200-3) 

Si, 6, 7—spst, toggle 

$2—spdt, center off, toggle (Cutier-Hammer 8816-K5 
or equivalent) 

$3, 4—switch contacts (see text) 

S5—spst, momentary contact, pushbutton 

Ti—filament transformer: primary, 117 volts: 
secondary, 6.3 volts, | amp (Knight 62G030 
or equivalent) 

T2—output transformer: primary, 2,500 ohms; 
secondary, 3.2 ohms (Knight 626063 
or equivalent) 

Vi, 3—I2AU7 

V2—2050 

Buzzer, high-frequency (Johnson 114-400 
or equivalent) 

Fuse holder for 8AG fuse 

Motor, Telechron clock 
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Agitation timer, conventional timer 
and counter circuits are built into this 
photographer’s electronic right hand 


By E. H. LEFTWICH 











AGITATION TIMING CKT 


CONVENTIONAL TIMER CKT 


Fig. 1—Block diagram of the three- 
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Sockets, 9-pin miniature (2) Note: Since the ac line connects to several points in the 
Socket, octal circuit all wiring must be insulated and all components 
Pilot-light assembly, with 6-volt pilot lamp mounted so they cannot contact the chassis. 

Loudspeaker, 3-inch, PM 

Terminal strips, 4 lugs (4) 

Cabinet, 6x 9x 5 inches 

Chassis, | x 6 x 4 inches 

Dial plates, 1-24 (Mallory 394 or equivalent) . , a 
Miscellaneous hardware Fig. 2—Cireuit of the versatile unit. 
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‘ig. 3—Detailed 
look at switches 
S3 and S4, 





INSULATOR 


Fig. 5—Construc- 
tion details for 
S3 and S4., 





it automatically begins to count off 15 
seconds audibly at the rate of 1 pulse 
a second. The counter then cuts off. The 
timer motor, which remains on, auto- 
matically repeats this cycle for as long 
as desired. 

4. Triggers manually (tests) and 
adjusts counter rate through a range 
of 10 pulses per second to 1 pulse every 
2 seconds. 

In conventional timing it: 

1. Switches enlarger or printer lamp 
on and off at preset intervals of 1-80 
seconds. 

2. Provides remote control or 
triggering of timer circuit. 

3. Contains timer circuit calibration 
adjustment. 

In counter (miscellaneous timing): 

1. Counts audibly, by seconds, for 
checking elapsed time of enlarger expo- 
sures. The operator can check remain- 
ing time for a particular exposure and 
dodge, burn in, etc. 


panel 


Three circuits 
Fig. 2 shows the unit’s circuitry. 
There are actually three circuits. These 


are standard types with some slight 
modifications. 

1. Timer circuit: Uses Vi-a, half of 
a 12AU7 twin triode, with V2, a 2050 
thyratron, to actuate relay RY and 
supply plate voltage. Potentiometer R2, 
in V1’s grid circuit, regulates the length 
of time that RY stays closed after S4 
is closed. The switch circuit may also 
be closed manually with CALIBRATE 
switch S5 or by a remote switch plugged 
into TIMER SWITCH receptacle J2. There 
is a 1-second delay in the relay’s opera- 
tion, so all switches in the timer circuit 
must be held closed momentarily to 
start the timer. A 0.1-amp fuse protects 
V2’s cathode against line 
surges. 

2. Counter (multivibrator) circuit: 
The counter circuits uses both triode 
sections of V3, another 12AU7. It is 
normally on when the unit is in opera- 
tion with S6 closed. Its pulses become 
audible when one pair of RY’s contacts 
is closed to complete the voice coil cir- 
cuit. A continuous count is obtained 
when switch S7 is closed. Moror switch 
S8 is opened only when a continuous 


possible 
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4—Component layout under the chassis. 
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count is desired or when the unit 
not being used for agitation 

Frequency of counter pulses is varied 
by adjusting COUNT RATE potentiometer 
R10. Counter output is coupled to the 
grid of V1-b, thus providing an audi 
stage. 

3. Motor—switch circuit: The mot 
switch circuit consists of a standard 
Telechron electric-clock moto. 
and two sets of spst cam actuated cor 
tacts. (S3 and S4 in Fig. 3) This 
assembly, which is the heart of 
unit, provides the 1-minute cont 
timing for agitation. This is 
works: 

The cam 


assembly 


mounted on the motor’ 
second-hand shaft closes the two 

of contacts (S3 and S4) 
minute. The contacts remain closed 

1 second. S4 triggers the timer circuit 
and closes the counter voice coil circuit 
(through contacts of relay RY) At 
the same time S3 momentarily 
the signal circuit to the buzzer or light. 

All parts are standard except for 
the motor-contact assemblies, 
and clock motor. (I used 5 
but 10% units should be satisfactory.) 
Even though all insulated 
from the chassis, it is suspended in the 
cabinet on insulating spacers 
mize shock hazard if a si 
should occur (see Fig. 4). 

Fig. 3 is an enlarged view of 
clock’s front plate and Fig. 5 show 
details of the cam and contact assem 
blies. Contacts with springs and fiber- 
block mountings can generally be found 
in surplus stores. As_ the 
little power, contact springs must 
made from thin stock and should 
about the same length as those show: 
in Fig. 5. 

Make the cam and insulator from 
small fiber blocks. Saw out and cut 
shape. Drill the cam to fit the cent 
(second-hand) shaft of motor. Drill and 
tap a 2-56 hole in the side of the 
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BUZZER T2 v3 vi RY 


A look inside the case. Note the motor 
and buzzer mounted on the left. 


Front view of the completed timer. Jacks Jl 
and J2 are mounted on the left side of the case. 


block, to take a 2-56 setscrew. To gain 
enough length to mount the cam on the 
shaft, carefully file off part of the 
flanges on which the minute and hour 
hands were originally mounted. Drill 
and tap the insulator for 2-56 and 
mount on the spring as shown in Fig. 3. 

Adjust the contact springs (made 
from .012—.015-inch spring brass stock) 
so that the cam holds contact assembly 
S3 closed for at least 1 second and at 
the same time momentarily closes con- 
tact assembly S4. (Location of the 
contact assemblies will vary, depending 
on length and type of contact springs 
used. 


Operating instructions 
To use as an agitation timer: Place 
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all switches in OFF position. Turn 
POWER switch on and allow 3 minutes 
for tubes to warm up. Set the TIMER 
ADJUsT knob to about half of full clock 
wise position. New push CALIBRATE 
switch and hold down for 1 second 
Relay will close with an audible click 
and remain closed for the 
agitation time (usually 15 seconds) 
determined by the setting of the TIMER 
ADJUST switch. When the relay opens, 
a second click is heard. Use the second 
hand of your watch or an electric clock 
to check for 15 seconds. 

Turn the COUNTER and CONTINUOUS 
COUNT switches on. With COUNT RATE 
knob at full counterclockwise position, 
counter will 


desired 


pulses start and are 
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pulses and 
RATE knob 
rate 1S 

» CONTINUOUS 
the SIGNAI 
the MOTOR 


i le ver of the 
MOTOR SW turn it off as soon as 
When 
turn MOTOR 

audibly tick off 
After 45 seconds, 
light or | again signal and 
repeated. The 
POWER switch 


signal (1 ht) stops. 
ready to 1 S 4 ation, 
switch on. ¢ 


15 second 


15-second t De 
entire cy 
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Enlarging o1 
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printing timer: Turn all 

POWER switch on 
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up. Calibr ADJUST control 
ion chart. 

TIMER ADJUST con- 
ounterclockwise 
ALIBRATE switch 
second. RY will 

close with a1 é ick and quickly 
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elapset I é each click (in 

dial setting on 
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WESCON VISIT 


Touring the 1958 West Coast electronics show 


HE annual 
in the Pan 
Hollywood, late Au- 
gust, displayed exhibits of 
electronic equipment for the trade and 
engineers attending the conference and 
lectures organized by the IRE. In con- 
trast with last year’s show, when many 
displays this 
year’s pri- 


WESCON 
Pac ific 
Calif., in 
900 


show, held 
building in 


were consumer-oriented, 


presentations were aimed 
marily at industry. 

Another outstanding aspect of the 
show was the limited budget, evidenced 
by the holdover of year’s display 
decorations number of booths 
with only slides and charts 
or a pitch. Not 
marked by outstanding discoveries or 
new devices, the show nevertheless 
drew a capacity audience and had many 
points of interest for the technician, 
ham, and student as well as the profes- 
sional engineer. 

Most thought-provoking were the dis- 
plays of the Future Engineers—equip- 
ment built by high-school students, some 
highly original, some very professional- 
looking. Besides the usual Tesla coils 
and ultrasonic cleaning and homogen- 
izing apparatus, there was the setup of 
high-school student Allan Hill of 
Durango, Colo., demonstrating a new 
method of confining thermoneuclear re- 


42 


last 
and a 
mockups, 
tape-recorded 


sales 





from vessel walls. Allan 
pennies apparatus’ which 
thousands if done in the 
laboratories. 


actions away 
built for 
would cost 
nation’s 


Of particular interest 

For the technician: Multicore solder 
by Multicore Corp. containing a special 
alloy which tends to plate the solder- 
ing-iron tip and reduce tip wear. 

A printed-circuit desoldering kit by 
Ungar with tips designed especially for 
the removal of parts from circuit boards 
without the usual point-by-point pry- 
ing loose of one connection at a time. 
For those dealing with TV sets and 
radios using printed-circuit boards, this 
can be a tremendous time saver. 

New scopes by Waterman and a 
British firm called The Scopes. Water- 
man has come out with a portable unit 
measuring only 4% inches high, 5% 
inches wide and 10 inches deep. De to 
250-ke response, 10-mv/cm sensitivity, 
using a full 1% x 3-inch flat cathode- 
ray tube. Waterman also showed the 
prototype of a slightly larger scope with 
a specially developed short 5-inch CR 
tube only 12 inches long. 

The Scopes instrument is a conven- 
tional-looking 3-inch model with an un- 
conventional de to 6-me bandwidth, 60- 
myusec rise time and 100 mv/cm sensi- 


By TOM 


Teen-ager Allan Hill's demon- 

stration of the pinch effect for 

containment of thermonuclear 
reactions, 


tivity. Also in evidence was the 
professional scope which has ur 
sweep generator capabilities for a kit 
type oscilloscope. 

For the ham: Heath showed two ne 
receiver—transmitter combi 
a single-sideband adapter. Particu 
appear in Heath’s new catalog. 

Texas Instruments 

palm-sized transistor transceive) 
a %-mile range. It operates in the 
me band, requiring a special pe 
from the FCC, but can be adapted 
the ham bands. 

Knight (Allied Radio Ci 
hand their new four-ba1 
receiver, the “Spanmaste 
Deluxe amateur receiver usi! 
circuit switches and p 
boards throughout. 

For the encineer: 
was oriented toward industry 
items appealed to almost any classifi 
tion of engineer. Of general inter 
were the enormous Klystro1 
by Eimac, ceramic tubes by Sylva 
the CK 1053 time-measuring tubs 
Raytheon, the Amperex indicator f 
transistor circuits and a host of ne 
transistors introduced by all ma 
firms. TI has new transistors, 
G-E commervially available tetrods 
(3N36 and 3N37) and Sylvania a new 


ations 


demonstrated 


Since 


displays 


powe l 
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1-watt 70-me unit. Worth owning is the 
new G-E Transistor Handbook listing 
all the latest data with circuit applica- 
tions. 

The Naval Electronic Laboratory in 
San Diego showed a “Man from Mars” 
Trojan helmet, containing a newly de- 
veloped vhf communication system fo1 
carrier landings of jet aircraft. The unit 
is entirely self-contained, re- 
chargeable nickel-cadmium batteries, is 
entirely transistorized and is designed 
to take advantage of the physiology of 
the head. Supports for the unit are de- 
signed to press on the areas of the head 
containing very few nerves and blood 
vessels, assuring wearer comfort. Spe- 
cial noise-attenuating mouthpiece and 
earphones are attached. 

A new approach to tape recording of 
telemetered data was shown by Preci- 
sion Instrument Engineering with their 
typewriter-sized case containing all- 
transistor data-recording equipment 


uses 


When you see this 


emblem on 


Deak Atkinson ( 
tham of Texas 
strate an all-tran 
er. Special FCC 


usually requiring one full-size 
rack. The seven-channel recorder 
quires only 1.54 cubic feet of 
weighs less than 50 pounds and uses all 
standard tape speeds from 3% to 30 
inches per second. 


relay 
re 


space, 


For everyone 

Westinghouse showed their models of 
electronic refrigeration, employing semi- 
conductor thermocouples and the well 
known Peltier effect to produce an elec 


tronic baby-bottle cooler—heater which 
can be set for various combinations of 
cooling and heating cycles automati- 
cally. 

Allied Radio demonstrated thei: 
stereo and stereo adapter kits and an 
interesting new inexpensive tube 


new 


a constructional 


article in RADIO-ELECTRONICS, build with confidence. 


It is your assurance that the equipment has been 
actually bench-tested, either by the editors or by a 
reputable outside testing facility, and that the sche- 
matic has been carefully checked against the equip- 


ment. A short test report will be published with each 
article. The only construction articles not included in 
this plan will be (1) equipment whose performance 
can be accurately predicted by study of the schematic 
and (2) articles which were purchased before this 


policy went into effect. 
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By LEO G. SANDS 


HE pleasure-boat industry found 

1958 to be its best year yet, accord- 

ing to reports from many engaged 

in the manufacture and sale of 
boats and boating equipment. Estimated 
sales in 1958 are running 10% above 
1957, when more than 35,000,000 people 
took part in recreational boating 
activities. Attendance at the boat shows 
in 1958 was reported to be better than 
10% above 1957 figures and one marine 
radio equipment manufacturer reported 
a complete sellout of a new model it 
introduced this year. 

The latest available figures published 
in a joint report of the National Asso- 
ciation of Engine and Boat Manufac- 
turers and the Outboard Boating Club 
of America show that more than 7,- 
000,000 pleasure boats are in use in 
the United States, compared to only 
1,500,000 two decades ago. And the 
number is growing rapidly. 

The latest annual report of 
Federal Communications Commission 
notes that only 65,000 vessels are 
licensed to use radio. These FCC figures 
include fishing boats, cargo vessels, 
passenger liners and other commercial 
vessels as well as a very small per- 
centage of the more than 7,000,000 
pleasure boats. 

Sales of marine radio equipment 
have climbed sharply as will be evi- 
denced when the next FCC annual 
report is published. The public is get- 


a4 


the 


ting extremely safety conscious and 
because of the widespread use of mobile 
radio on land, the weekend sailor also 
is becoming extremely cognizant of the 
conveniences of modern communications. 
The big spurt in marine radio sales this 
year was caused by the introduction of 
lower-priced radiotelephones especially 
designed for use on outboard motor- 
boats which heretofore had to do with- 
out radio. 

Marine radio sales also spurted in 
1958 when operators of party boats and 
passenger vessels carrying six or more 
persons for hire bought radio equipment 
to comply with an FCC requirement 
that such vessels have radiotelephones. 
Approximately 5,000 vessels were af- 
fected by this FCC mandate. Passenger- 
carrying vessels over 65 feet in length 
operated on the Great Lakes are also 
required to carry radio. There is a 
move in Congress at present to waive 
the requirement for radio on vessels 
operating within 1,000 yards from 
shore. However, for safety as well as 
convenience, a radiotelephone should be 
required on all passenger-carrying 
vessels. 

Two-way radio can be used in pleas- 
ure craft as well as commercial vessels. 
Most common is the radiotelephone 
operating in the 2—3-mc band, which lies 
between the 80-meter and 160-meter 
ham bands. Many vessels also have vhf 
radiotelephones on marine frequencies 


Part I—Opportunities are increas- 
ing in the small-boat radio 


installation and service field. 


What’s it all about and what 
do you need to go into the ma 


radio business ? 


bar 


in the 152- to 162-megacycle 


Vhf—-uhf radio 

Boats used in a comme 
prise may be equipped with LPI (low 
power industrial) or Citizens radi 
telephones for private ship-to-ship 
ship-to-shore communications. Whe 
operating in these radio service 
licensees can also communicate fron 
boats to similarly equipped automobiles 
and other vehicles on shore. LPI 
Citizens systems are most frequent 
used by yacht clubs and organizations 
which service other vessels. The LPI 
communicating range (25—50-me 
152—162-mc band) is relatively short (1 
to 5 miles) due to limitations on ar 
tenna height and transmitter power. 

Any US citizen over 18 years of age 
may operate his own private ship-to 
shore radio communications system i 
the 460-—470-mc Citizens band. Standard 
450-mc mobile radio equipment is avai 
able from a variety of manufacturers 
and is of the same type as used in auto 
mobiles and trucks. Range depends 
upon the height of the base-station 
antenna above surrounding terrain and 
varies from 10 to 20 miles and more. 

Railroads and other industrial users 
who are eligible for licensing in the 
152—-162-me band sometimes 
private vhf ship-to-shore communica 
tions systems to cover marine exten 
sions of their land operations. Gene 


reial ent 


operate 
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ally the equipment is conventional 
vehicular mobile radio equipment or 
heavy-duty railroad radio equipment, 
often housed in special enclosures to 
prevent damage by salt water. Range 
from a private shore station to tugboats 
and other commercial vessels at sea 
may be as long as 30 miles. 


Medium-frequency radio 


The vast majority of marine radios 
are licensed in the Marine radio serv- 
ice and operate in the 2—3-mc band. 
Ships and pleasure boats thus equipped 
can communicate with other boats, with 
the Coast Guard and with public shore 
stations operated by common carriers 
such as the telephone companies. 
Private shore stations are not per- 
mitted. However, there is no prohibition 
against a moored boat communicating 
with another boat off shore. 

There are 48 public coast stations in 
the United States which pleasure boat 
owners may contact. The Pacific Tele- 
phone & Telegraph Co., for example, 
maintains coastal harbor radiotelephone 
stations in Seattle, Wash.; Portland 
and Astoria, Ore.; Eureka, San Fran- 
cisco and San Pedro, Calif. All these 
stations operate on a 24-hour basis. They 
are interconnected with the telephone 
system. A boat owner can contact the 
nearest coastal harbor radiotelephone 
station by radio and then via wire line 
any telephone in the United States, or 
in almost every part of the world. 
Furthermore, calls between boats may 
be routed via one of the telephone 
company stations. A minimum toll of 
$1 is charged for this kind of service. 
The toll varies with the distance. 

The range of a marine radiotelephone 
depends upon the antenna system and 
transmitter power. There is a rough 
rule-of-thumb which states that com- 
municating range is 1 watt per mile. 
However, this is not considered ac- 
curate. Transmitter power is usually 
spoken of in terms of power input to 
the final rf stage. Using this barometer, 
the over-water daytime communicating 
range of a 20-watt (output) transmitter 
when fed to an efficient antenna sys- 
tem is 50 miles. Increasing power to 
30 watts produces slight increase in 
range. A 150-watt transmitter gener- 
ally is capable of providing a 100—125- 
mile range during the day. Nighttime 
range may be considerably greater be- 
cause of skip transmission. However, 
dependence should be placed only on 
the rated daytime range. 

Various frequencies in the 2-3-me 
band are assigned to marine radio 
services. The international calling and 
distress frequency is 2182 ke. Ordi- 
narily, boat radios are left tuned in on 
2182 ke so calls may be intercepted, 
except when monitoring one of the 
coastal harbor or inland telephone sta- 
tions in anticipation of a telephone call. 

After calling another boat or inter- 
cepting a call from another boat, both 
stations shift to another frequency 
for carrying on a conversation. On the 
Great Lakes, 2003 ke is the ship-to-ship 
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Low-power industrial or 
Citizens band radiotele- 
phones can be used for 
private ship-to-shore com- 
munications. 


Measuring frequency and deviation of a 450-me mobile unit. 


Marine radio channels can be monitored and spurious radiation 


from a transmitter being checked can be noted 
with a professional communications receiver. 


45 








Fig. 1—Simplex transmission uses the same frequency for transmitting and receiving. 


frequency. On the Gulf of Mexico the 
frequency is 2830 kc, and 2738 ke may 
be used anywhere, except in the Great 
Lakes and the Gulf of Mexico. The 
frequency 2638 ke is used for ship-to- 
ship communication at sea, in tide- 
waters, inland lakes, canals and rivers. 

Marine radiotelephone transmitters 
are crystal-controlled to meet FCC fre- 
quency-stability requirements. Receiv- 
ers also tend to be crystal-controlled so 
the user does not have to fiddle with 
tuning knobs. 

A boat which normally operates along 
the Pacific Coast near the Golden 
Gate, in San Francisco and San Pablo 
bays and up the Carquinez straits and 
the -Sacramento and San Joaquin 
rivers would have its transmitter and 
receiver set up as follows: 

Frequency in Ke 
Function 
calling and 
distress 
telephone 
telephone 
ship-to-ship 
ship-to-ship 


Transmitter Receiver 
2182 2182 


2003 

2406 

2638 2638 

2738 2738 

One channel is set to a 24-hour tele- 
phone channel and another channel is 
set to a daytime-only telephone chan- 
nel, both for contacting the coastal 
harbor station at San Francisco. 

In other areas, other telephone chan- 
nels would be used. Sometimes the same 
telephone frequencies are used in more 
than one area. For example, the pair 
2598—2206 ke is common to the coastal 
harbor stations at San Pedro, Calif., 
and Astoria and Portland, Ore. 

Marine radiotelephones are intended 
for safety, operational and business 
purposes, with priorities in that order. 
The calling frequency, 2182 ke, may not 
be used for extensive conversations as 
improper use could interfere with dis- 
tress calls. 

The operational function is for the 
exchange of information pertaining to 
navigation, movement and management 
of vessels. The business function per- 
mits boat crews and passengers to trans- 
act business between vessels and—via 
a commercial shore _ station—with 
points on land. The purpose of the 
safety function is obvious. 

Boats operating on inland rivers, 
particularly those which have locks, 
communicate with stations at these 
locks and with other ships on 2738 kc. 

When calling another boat, the radio 
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2430 


2506 


is set to transmit and receive on 2182 
ke. The call is made by reciting the 
name of the desired boat followed by 
the name and radio-station call letters 
of the calling vessel. After contact is 
established, both boats shift to ship-to- 
ship frequency. 


Telephone calls 

To call a land-based telephone, the 
radio is set to one of the coastal harbor 
telephone channels. If the channel is 
busy, a conversation or conventional 
busy signal is heard. When the channel 
is clear, the calling vessel announces 
the station being called, followed by 
the name of the ship and its call letters. 
This call is repeated slowly at least 
three times. 

When the marine operator replies, 
the calling vessel gives the city tele- 
phone number and, if required, the 
name of the desired person as well as 
the boat’s position. The operator then 
gives instructions on how to proceed. 
At the end of the conversation, the 
boat’s name and call letters are re- 
peated followed by the words “signing 
off.” 

To place a call from a land-based 
telephone, the caller dials the long-dis- 
tance operator and gives the name, 
call sign and location (if known) of 
the desired ship. 

The call is intercepted by the desired 
boat if the radio receiver is turned on 
and set to the appropriate telephone 
channel and if someone is listening. 
Obviously, the boat must be within 
radio range of the shore station through 
which the call is routed. 

Some ships, particularly passenger 
liners, are equipped with selective-call- 
ing devices, obviating the need for con- 
tinuous aural monitoring. A receiver, 
whose output is muted, is tuned to a 
shore station and connected to the 
selective-calling device. When the tone- 
pulse code which matches the setting 
of that specific decoder is received, a 
bell or other alarm is sounded. 


Simplex—duplex 

A typical marine radiotelephone con- 
sists of a multichannel AM transmitter 
and a multichannel AM receiver, pack- 
aged as a single unit. Frequencies are 
selected with a switch that controls 
transmitter and receiver simultaneously. 

For calling and ship-to-ship communi- 
cation, single-frequency simplex oper- 
ation is used. This means that trans- 


mission and reception take place on the 
same frequency (see Fig. 1) and that 
transmission takes place in one direc 
tion at a time only. To transmit, the 
push-to-talk button on the microphone 
or handset is operated. To listen, the 
push-to-talk button is released. 

When communicating with a coasta 
or Great Lakes shore station to places 
or receive telephone calls, transmissior 
takes place on one frequency, receptio1 
on another (see Fig. 2). The boat ope: 
ator uses the press-to-talk technique 
but the shore station transmits and 
receives at the same time. By using 
this technique, communication with 
ordinary telephones, which are not 
equipped with push-to-talk buttons, 
can be maintained. 

Since the transmitter and 
can be tuned separately, each channel! 
can be set for transmission and 
tion on the same or differing frequencies 
as required. 


receive! 


recep 


Marine radio servicing 


Marine radio equipment is sold by 
dealers who are technically competent 
to install and service it. It is 
feasible for a dealer to sell equipment 
and farm out the installation and 
service work to an independent tech 
nician. 

The marine dealer “systems” 
which fit the requirements of specific 
boats. Sometimes a short-range radio 
will do. In other cases, a more powerful 
radio which needs a more efficient an 
tenna system and a more adequate 
power source is required. The deale1 
must be able to specify the required 
equipment, the modifications that must 
be made on the boat and the estimated 
cost. 

Most marine electronics shops are 
located on or near the water. One 
dealer in Portland, Ore., has a floating 
shop on the giant Columbia river. His 
customers can tie their boats alongside 
or sail into a sheltered berth where the 
radio can be serviced on the boat ever 
in bad weather. 

Shop test equipment, in addition to 
the usual vtvm’s and hand tools, should 
include a frequency meter which meets 
FCC requirements for accuracy, an in 
strument for measuring percentage of 
modulation, an rf signal generator and 
a dummy antenna. 

Transmitter frequency can be meas 
ured with a direct-reading 


seldom 


sells 


electronic 


RADIO-ELECTRONICS 








Fig. 2—Duplex transmission uses one frequency for transmitting 


counter or a surplus BC-221 (or equiva- 
lent) frequency meter. A direct-reading 
modulation meter or an oscilloscope is 
used to determine a transmitter’s modu- 
lation capability. 

While most rf signal generators used 
for servicing home radio receivers also 
cover the marine band, a professional- 
grade rf signal generator will help the 
technician do a better job. A BC-221-M 
frequency meter which produces a modu- 
lated signal may also be used as an rf 
signal source for receiver alignment. 

Unfortunately, direct-reading, labora- 
tory type rf wattmeters are designed 
for measurements at a 50-ohm im- 
pedance and serve as a 50-ohm dummy 
load. While impedance-matching net- 
works can be used, an rf ammeter in 
series with a 10-ohm (typical marine 
antenna) dummy load is generally used 
for measuring transmitter output. 

Tube failures and erratic operation 
are minimized by checking tubes on a 
really critical tube tester which meas- 
ures dynamic mutual conductance. In 
addition, tubes should be checked for 
grid emission with grid-circuit testers 
or general-purpose tube testers equipped 
for grid-emission tests. A tube which 
checks out OK on an ordinary tube 
tester may have grid emission that can 
-ause erratic receiver performance. 

Another useful shop tool is a high- 
grade communications receiver for 
monitoring marine radio channels as 
well as for checking transmitters for 
spurious radiation. 


Field servicing 

A boat owner can remove his radio- 
telephone from his boat and bring it to 
a shop for servicing by a licensed tech- 
nician. He can also reinstall it himself. 
But he may adjust only the front-panel 
controls, leaving all other adjustments 
to a licensed technician. 

For optimum results the radiotele- 
phone should be tuned up on the boat, 
at least initially. This must be done by 
a licensed technician. 

Among his chores is determining the 
transmitter frequencies. This is done 
with a portable frequency meter such 
as a surplus BC-221 which was recently 
checked for accuracy. He measures the 
transmitting frequency of each channel, 
noting in the log the exact frequency 
measured, not just “OK.” 

He can also align the receiver, using 
the BC-221 as a signal generator. (The 
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BC-221-M produces a modulated sig- 
nal.) Or he can bring along a portable 
rf signal generator. It should be a 
battery-operated type unless he 
wants to bring along a dc-to-ac con- 
verter. 

When extensive transmitter adjust- 
ments have to be made, a dummy an- 
tenna is used to avoid interfering with 
others on the same channel. 

With the radiotelephone connected to 
the boat’s antenna and ground, the 
transmitter is tuned for maximum out- 
put. An antenna current indicator is a 
built-in feature on most sets, and gen- 
erally consists of a shunted pilot lamp 
in series with the antenna. When the 
transmitter is adjusted properly, the 
antenna indicator lamp increases in 
brilliance when the transmitter is 
modulated. 

Sometimes it is convenient to know if 
the transmitter is putting out its rated 
power. This is determined by using a 
dummy antenna load equipped with a 
series rf ammeter as shown in Fig. 3. 

Transmitter power output is cal- 
culated by multiplying the square of 
the antenna current in amperes by the 
load resistance in ohms (W IR). If 
the current is 0.5 ampere and the load 
is 10 ohms, the power output is 2.5 

yvatts. If the current is 1 ampere, the 
output is 10 watts since 1 X 1 X10 
10. 

Some technicians like to use an rf 
ammeter for tuning a transmitter to 
its antenna. This may create prob- 
lems. Inserting the meter into the an- 
tenna circuit, especially if it is mounted 
in a metal box, can add capacitance 
to the circuit which will not be there 
when the meter is removed. It 
to tune the transmitter to its own an- 
tenna, using the built-in antenna cur- 
rent indicator only. 


also 
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Personnel requirements 

Technicians who service transmitters 
must either have a suitable license or 
work under the direct supervision of 
another person who holds the proper 
license. For servicing radiotelephone 
equipment, a first- or second-class radio- 
telephone operator’s license is required. 

This license may be obtained by any 
citizen of the United States who can 
pass the written test. The test covers 
basic electronics theory, radio trans- 
mitters and FCC regulations. No code 
test is required. The test for the first- 
class license is the same as for a sec- 
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Fig. 3—Dummy antenna equipped with 
an rf ammeter measures transmitter 
output. 
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dous 
have gone ove} wedures of radio- 
telephone operation and what it takes 
to run a marine repair shop. Next 
month we will take a look at a typical 
radiotelephone’s construction and go 
over a few hints leading to more effec- 
tive use of marine radio by the week- 
end sailor. TO BE CONTINUED 
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Phileo Trans-W orld 


NLY a few years ago transis- 
tor receivers were insensitive 
novelties that picked up a few 
local broadcast stations. Now, 

there are literally hundreds of transis- 
tor models whose sensitivity, selectivity 
and output equal or surpass many tube 
type portables. Also, the transistor has 
made possible multiband portables 
whose tube versions were often imprac- 
tical because gf bulk, weight, cost and 
frequent unavailability of special 
batteries. Transistor portables are less 
expensive to operate, are generally 
smaller and lighter, and use standard 
flashlight batteries that can be obtained 
almost anywhere in the world. 

In the August, 1958, issue of RADIO 
ELECTRONICS we discussed the Magna- 
vox and Zenith all-wave transistor port- 
ables. Now we will describe the Philco 
model T-9 Trans-World and Motorola 
6X39 Weatherama receivers. 


Philco model T-9 

This is a nine-transistor model cover- 
ing from the bottom of the broadcast 
band to 18.2 me in seven ranges: 540- 
1620 ke and 2.0—4.0, 4.0-8.0, 9.4~9.9, 
11.4—-12.0, 14.8-15.6 and 17.2—18.2 me. 
A logging scale is directly coupled to 
the wave-band switch and always 
comes to rest under the band in use. 

The set uses six standard flashlight 
cells—two as a stabilized 3-volt supply 
for the oscillator and four as a 6-volt 
supply for the rf amplifier, mixer, de- 
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tector and if and af amplifiers. The cir- 
cuit of the T-9 is shown in Fig. 1. Par- 
tial schematics of rf, mixer and oscilla- 
tor circuits are shown in Figs. 2 and 3. 

The rf amplifier is a Philco T1010 
transistor similar to the SB103/2N346 
surface-barrier type designed for rf 
and video amplifier service and for os- 
cillators working up into the 60-—75-me 
range. The rf amplifier is connected in 
a common-base circuit—equivalent to a 
grounded-grid vacuum-tube amplifier. 
Collector and emitter currents are com- 
mon to the base circuit, providing 100% 
negative current feedback. This results 
in a current gain of less than unity and 
good isolation between the input and 
output circuits. 

Although current gain is less than 1, 
the common-base circuit provides ap- 
proximately the same voltage gain you 
would get with this transistor in a 
common-emitter arrangement. 

On the broadcast band the receiver 
uses a built-in ferrite-rod (Magnecore) 
antenna or an optional external an- 
tenna coupled to the set through a 7.5- 
uuf capacitor. The incoming signal is 
developed across a parallel-tuned cir- 
cuit consisting of the primary of the 
ferrite-rod antenna tuned by a 442-nuf 
capacitor. 

The developed signal is transformer- 
coupled to the emitter of the rf ampli- 
fier through a secondary winding which 
matches the comparatively low imped- 
ance of the transistor’s input circuit. 


Inside the Trans- 

World’s case. Storage 

space for four extra 
batteries is provided. 


Motorola Weatherama 


Emitter bias is provided by a well 
filtered and decoupled voltage divider 
consisting of R5, R8, R14 and R15 and 
dropping resistors Rl and R9. This bias 
is stabilized by the comparatively 
heavy bleeder current through R14 and 
R15. The base is grounded for rf by a 
.04-uf capacitor and is returned to the 
ave line. 

The rf amplifier’s output is developed 
across the primary of an rf trans 
former tuned by the 442-uuf 
section of the six-section tuning capaci 
tor. The small amount of neutralizatior 
that may be required to offset feedback 
through stray coupling is provided by 
feeding some collector signal voltage 
back to the emitter through C6, tl 
secondary of the antenna coil and 
3.3-uh rf choke. 

The oscillator uses 
with feedback between collector and 
emitter. The oscillator coil is tuned by 
the remaining 442-uyf section of the 
tuning gang in 60-puuf 
padder. Oscillator operating condition 
are critical for optimum performance, 
so separate flashlight cells are used t 
stabilize oscillator voltag: 

The mixer is a common-bass 
ment with the signal voltage fed int 
the base circuit through the secondary 
of the rf transformer. Oscill volt 
age is injected into the emitter circuit 
from a tap on the oscillator coil. The 
mixer’s emitter bias and the oscillation 
injection are adjusted for maximun 
conversion gain for the band in use 
The 455-ke if signal is taken from the 
collector and fed to the if amplifiers 

Fig. 2 shows the T-9’s front-end cir 
cuitry for the broadcast band. A sim 
ilar arrangement is used on shortwave 
bands 1 and 2, covering 2 On the 
2—4-me band, antenna transformer T1 
and its trimmer ferrite-rod 
antenna and trimmer VC10; rf trans 
former T8 and its associated trimme 
replace T7 and its trimmer, 
tor transformer T15 with trimmers ar 
padders replaces T14 and allied com 
ponents. Similar substitutions are made 
when switching to the 4—8-me range 
Note well that the three 442-uuf se 
tions of the tuning capacitor are 
on the three lower frequency bands. 

On the 31-, 25-, 19- and 16-meter 
bands the circuit is as shown in Fig. 3 
with the oscillator operating below the 
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signal frequency. Here the circuits are 
tuned by the 7.5-uzf sections of the tun- 
ing capacitor. The emitter bias for the 
mixer is varied by altering the values 
of the biasing resistors to maintain 
optimum conversion gain. 

The 455-ke if amplifier uses high- 
gain p-n-p surface-barrier transistors 
in common-emitter circuits. Some early 
sets use T1012’s as if amplifiers, and 
later sets have T1360 and T1361 tran- 
sistors in the first and second stages, 
respectively. In emergencies, either can 
be replaced by a 2N232. The base— 
collector capacitance is high enough to 
develop considerable positive feedback 
from collector to base. To counteract this 
feedback and reduce the tendency to 
oscillate, the stages are neutralized by 
a negative feedback voltage from the 
collector to the input circuit. 

This voltage is taken from the sec- 
ondary of the if transformer and ap- 
plied to the base through an 18-suf 
capacitor in the first if stage and a 4.7- 
wuf unit in the second. The voltage 
available for neutralization varies in- 
versely as the stepdown ratio of the if 
transformer, so larger neutralizing 
capacitors are needed on stages with 
the greatest stepdown ratio on the out- 
put transformer. 

The detector is biased class B by cur- 
rent flowing through a voltage divider 
consisting of R16 and R18 in series be- 
tween the 5.2-volt line and ground. The 
voltage across R16 is very low and the 
bias current through the base is almost 
zero. Thus the detector transistor is al- 
most cut off and very little current 
flows in its collector circuit. 

Collector current flows through two 
parallel dropping networks. One con- 
sists of R15, R14 and R20, and the 
other is formed by R29 and R31. When 
no signal is being received, little or no 
collector current flows through the net- 
works. 

However, when a signal is tuned in, 
collector current increases and the col- 
lector becomes more positive in propor- 
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Fig. 2—Partial schematic shows the T-9’s broadecast-band antenna, rf, oscillator 
and mixer circuits. Except for coils and trimmers, SW1 and SW2 bands are similar. 
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Fig. 3—This time the antenna, rf, oscillator and mixer 


circuits of the T-9 
tion to signal strength. The variable 
de voltage developed across the load 
networks is tapped and used for ave. 
The voltage across R31 is applied to 
the rf and first if amplifiers on all 
bands and to the mixer on the broad- 
cast band only. 

The detector is transformer-coupled 
to the audio amplifier through the col- 
lector circuit. The first audio stage 


are 





4 


! 
DOT 
TI,72 &T3 


OTTOM VI E| iB Ic 
Scrven Wew TRANSISTORS 
OVERLOAD IST IF AMPL 
DIODE “« 


4 





3 
5 
2 














BEACON 
osc NA 











shown for the 











1 








0) 
OSC -LIMITER 





16-meter band. 

(driver) is a common-emitter type wit! 
the volume and tone controls in its 
base circuit. The driver is transforme1 
coupled to the 0.25-watt class-B push 
pull output stage using 2N225’s. The 
output stage uses a common-emitter 
circuit with base bias provided and 
stabilized by a voltage divider consist 
ing of R34 and R35. The phone jack 
arranged to cut out the speaker when 
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phones are used. 


Motorola Weatherama 

The little Motorola model 6X39 is a 
compact, pocket-size transistor portable 
covering the standard broadcast and 
the 200-420-ke weather and aircraft 
beacon bands. It will probably be very 
popular with private pilots, boat own- 
ers, hunters and others whose hobbies 
or vocations depend on frequent accu- 
rate weather reports. The set is 6% 
inches wide, 4% inches high (with 
handle down) and 2% inches deep. 
Weight is only 2% pounds. 

The Weatherama uses six transistors 
and four germanium diodes. It runs for 
about 200 hours on four penlight cells 
and considerably longer on type ZM-9 
or equivalent mercury cells. It has two 
ferrite-rod antennas built into the 
handle. 

The circuit of the 6X39 is shown in 
Fig. 4. Bandswitch S1 is a four-pole 
double-throw slide type located just be- 
low the tuning dial. The antenna is 
selected by Sl-a and the unused loop is 
shorted out by S1-b. The secondaries of 
the loop are in series and capacitance- 
coupled to the shunt-fed base of the 
converter. This is a special n-p-n tran- 
sistor (Motorola 4JX2-A801) with its 
base biased slightly positive with re- 
spect to the emitter for detection. Base 
bias is provided by voltage divider 
R2-R3. 

Oscillation is provided by regenera- 
tive coupling between the collector and 
emitter. This is a tickler—feedback os- 
cillator similar to its vacuum-tube 
equivalent. The emitter connection is 
tapped down on the tuned winding to 
provide optimum matching and to re- 
duce damping. The ticklers are close- 
coupled to the tuned windings and are 
in series with the collector circuit. Sl-c 
short-circuits the unused oscillator coil 
and Sl-d connects the tuning capacitor 
across the coil for the band being used. 

The converter uses an interesting in- 
novation to insure uniform operation 
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Weatherama with back 


on both bands without using factory- 
selected or hand-picked transistors. 
Characteristics of transistors vary con- 
siderably—even in identical types—so 
performance as a converter may vary 
over wide ranges. If the oscillator sup- 
plies too much signal, the set will have 
birdies, spurious oscillations and other 
troubles. D1 and D2 are amplitude 
limiters and prevent these troubles 
when an over-active transistor is used. 

These diodes are connected between 
the hot ends of the oscillator-coil pri- 
maries and the positive side of the bat- 
tery. They are back-biased so they do 
not conduct under normal conditions. A 
transistor that is too active on either 
or both bands develops an rf voltage 
that overrides the blocking bias and 
lets the diode conduct on positive half- 
cycles. This damps the tuned oscillator 
coil and reduces the oscillator output. 
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The first 
common-emitte y 
n-p-n type 2N29: 
tors, respectivel; circuit design 
and with 
paratively perating voltages to 
unnecessary. Av« 
itage is applied to V2’ 


tion, diode D3 


f amplifiers are 
using high-gain 
2N169 transis- 
layout <« ! bine 


wiring com- 


make neut 
s base. 

In addi 
prevent ove! ) 
strong for the av ircuit to 
The diode with its 
cathode approximately 0.9 volt positive 
with respect to its cannot 
conduct on signals of average strength. 
Incoming exceeding a_ specific 
evel develop enough rf voltage across 
the diode to cause it to conduct. Du 
ing conduction, D3 reduces the gain of 
the first if stage damping and re- 
ducing the effect Q of the tank cir- 
cuit of the first ansformer. 

The detector diode is connected to 
T3’s_ low-in secondary. The 
cathode returns to ground through the 
transformer. ic signal output from 
the anode has a de component that is 
filtered and applied to the first if tran 
sistor for stronger the incom- 
negative the dc 
reduced in 


s used to help 
signals too 
handle. 


ased by dec 
anode, so it 
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ing signal, tl} mors 
voltage, so tl f gain is 
proportion 

The detector’s ac output is R-C- 
coupled to the 2N192 p-n-p driver. This 
by tying its base to 
and by the 220-ohm 
return. 


stage is stabilized 
a voltage divide 
resistor in its emitte 

The 2N241 power amplifiers are op- 
erated class B and are biased to cutoff 
by the 2,700-ohm re- 
sistor in the common Luse return. Tem- 
perature stability is provided by the 
10-ohm resistors in the emitter returns. 
The speaker has a 13-ohm voice-coil 
impedance. It is disconnected when 
phones are plugged into the jack on the 
rear of the case. A 15-ohm earphone is 
available as an accessory. END 
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SELECTIVITY 


R3 R8 


OW would you like to sit down 

to your schedule tonight and 

copy that CW traffic with abso- 

lutely no QRM or background 
noise, complete silence between char- 
acters, an S8 signal 200 cycles away 
completely inaudible, no fading, ignition 
noise or racket from the XYL’s vacuum 
cleaner, none of the ringing so common 
to highly selective circuits—just a 
pleasant tone of your own choosing? 
Impossible? Not at all. 

It has long been my objective to de- 
velop an auxiliary unit to go with a 
standard amateur receiver which would 
increase the readability of code signals. 
The limiting factor has always been 
the ringing when sharply peaked cir- 
cuits are used, especially at audio fre- 
quencies. There are low-frequency and 
magnetostrictive if circuits which give 
remarkable results but they are costly 
enough to be beyond most of us. There- 
fore the unit shown in Fig. 1 was de- 
veloped. It consists of a 12AU7 cathode- 
follower input, an audio filter, amplifier, 
rectifier, keyer tube and neon-lamp saw- 
tooth oscillator. 

The input, which may come from the 
phone jack or any other convenient 
audio takeoff point, is fed into the grid 
of the cathode-follower input tube. This 
type of input circuit is used for two 
reasons: to isolate the unit from the 
signal and to furnish a low- 
impedance input of approximately 125 
ohms to the tone filter. 

The filter is a series-resonant circuit 
consisting of a choke (L1) and a series 
capacitor (C2) which, with the SELEC- 
TIVITY control (R3) and cathode re- 
sistor (R2), form a resonant circuit. 
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source 


THRE SIHO 


By DON M. WHERRY, W6EUM 


PHONES 


Ri2 J2 


yIAE 


The resonant frequency of the circuit 
is approximately 550 cycles. This may 
seem low, but remember that selectivity 
is a percentage proposition, so the lower 
the frequency, the higher the selectivity. 

A lower frequency than specified here 


1/2 12AU7 /2 \2AXT \/2 l2AUT 
——— at 


Three-tube circuit ends back- 
ground noise, fading and 
ringing. Passes a clear, clean 


CW signal to your phones 


may be used, provided it doesn’t present 
tuning problems to the operator. I have 
used experimental circuits of about 18( 
to 200 cycles with astonishing results 
getting tremendous before 
ringing became objectionable. However, 


selectivity 


6AK5 SAWTOOTH 





R4 


| 
CATH ru A 
| Va 


KEYER 


3.3 MEG 


NE-5/ 


THRESHOLD 
47K/1W 





SELECTIVITY 











75 MA SEL RECT 
- 











6 5.3/2.0 HTRS 


Ri, 7—100,000 ohms 

R2—220 ohms, 2 watts 

R3—pot, |.000 ohms, wirewound 

R4—33,000 ohms 

R5—! 200 ohms 

R6é—10,000 ohms 

R8—pot, 50,000 ohms 

R9I—47,000 ohms 

RIO—3.3 megohms 

Rii—pot, 5 megohms 

Ri2—pot, 3.3 megohms, with spst switch $2 

Ri3—5-10 megohms, adjust for proper 
tone on RII 

All resistors 1 woff unless noted 

Ci—.0! uf 

C2—0.2 uf, mica if possible 


range of 


C3—20 uf, 50 volts, electrolytic 
C4—.006 uf, mica 


a 

C8&—10-10 uf, 250 volts, electrolytic 

J—phone jack 

Li—!.3-h 10-ma variable choke (UTC VIC-I2 or 
equivalent); varies +85% to —45% of listed value 

L2—50 ma, ac-de choke 

RECT—selenium, 130 volts, 75 ma 

Si—spdt toggle 

S$2—spst on R12 

T—power transformer: primary, 117 volts; 
125 volts, 50 ma; 6.3 volts, 2 amp 

Vi—l2AU7 

V2—12AX7 

V3—6AK5 

NE-5!1, neon bulb 

Chassis, 10 x 5 x 3 inches 

Tube sockets, 9-pin miniature (2) 

Tube socket, 7-pin miniature 

Tube shields, for 9-pin miniatures (2) 

Tube shield, for 7-pin miniature 

Miscellaneous hardware 


secondary, 


Fig. 1—Circuit of the QRM dodger. 
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There’s no. crowding 
under this chassis. 


Fig. 2—Minimum 
and maximum fil- 
ter characteristics 
afforded by the 


simple unit. 


such low frequencies may present an 
impossible tuning situation unless the 
receiver has a wide bandpass. 

Returning to the circuit, the SELEC- 
TIVITY control (R3) operates on the 
principle that, as the series resistance 
of a tuned circuit increases, the Q de- 
creases and bandpass increases. Actu- 
ally overall bandpass is not appreciably 
increased but rather the gain of the 
resonant circuit is decreased, which 
moves the nose down, giving an ap- 
parent increase. However, the results 
are the same. 

L1 is an audio choke, which may seem 
to have a low inductance for the fre- 
quency used but was chosen deliber- 
ately. If the circuit is to resonate at 
the desired frequency, a rather large 
capacitor C2 is necessary. Resistor R2 
in the cathode circuit of Vl-a, which 
sets the current through that tube, also 
limits the selectivity. 

The two selectivity curves (Fig. 2) 
show “cycles off resonance vs. volts out- 
put.” The value of the output voltage 
is chosen arbitrarily for explanation 
purposes only. The half-power point is 
approximately 50 cycles wide at the 
maximum selectivity position, and ap- 
proximately 110 cycles at the minimum. 

A different value of resistance for 
the SELECTIVITY control, or a different 
resonant frequency, gives a different 
curve. It would seem possible that by 
simply adding more filter sections the 
amount of selectivity would be un- 
limited in a device of this sort. But 
with an excessive amount of filter the 
high Q of the circuit causes ringing. 


NOVEMBER, 1958 


RECT R2 AC INPUT TERMSTRIP AF INPUT 
This appears as tails to the code chai 
acters and 
the beginning. The ringing 
permissible in this unit far 
that which would be objectionable fo1 
ordinary use. This is partly due to the 
ear being a very poor audio-level in- 
dicator and also that this unit 
only a small portion of the code char- 
acter envelope. 

The use of a variable inductance fo1 
L1 is desirable but not necessary. Any 
good audio choke can be substituted if 
the proper value capacitor, for the 
frequency desired, is used in series. In 
fact a common filter choke can be used 
but with reduced selectivity due to the 
low Q of such reactance. 

The output from the audio filter is 
fed to the grid of a 12AX7 triode am- 
plifier. The plate of this tube is by- 
passed quite heavily to attenuate the 
higher frequencies which get by the 
tone filter. 

The output of this tube is then fed, 
through capacitor C5, to a _ voltage- 
doubler rectifier circuit made up of the 
remaining halves of V1 and V2. Thess 
triodes operate satisfactorily as recti- 
fiers when they are diode-connected. 

The rectifier’s output is then filtered 
and applied to the 6AK5 keyer o1 
trigger tube, which is connected as a 
high-mu triode. This keyer tube has a 
neon sawtooth oscillator in its plate 
circuit. The keyer turns the neon oscil- 
lator on and off to correspond to the 
code characters received. It this 
by drawing, with no signal present, 
such a large current through resistors 
R13 and R11, that the voltage at the 
neon lamp is insufficient to allow it to 
ionize, hence no oscillation and no out- 
put. In use, receiver noise, etc., puts a 
de voltage at the keyer’s input, sufficient 
to cut off plate current and allow the 
neon oscillator te run continuously. The 
THRESHOLD control (R8) removes this 
noise voltage by applying a small posi- 
tive potential to the keyer tube’s grid, 
which holds it at a value that permits 
the tube to conduct at all times, when 


also excessive softness at 
normally 


exceeds 


uses 


does 


. cancels 
voltage 
veloped 
bias or 
threshold voltag allowing the neon to 
oscillate. eter R11 controls 
the oscills juency. The output 
VOLU ME 


inserted in the 


DV a 


voltage aken f 1 across the 
control t12 ch is 


neon lamp. 


ror ope ration, 

od to the re- 

Is set at ap- 
operating posi- 
power on and the 
THRESHOLD control 
nal tuned in, back- 
to trigger the 
gnals are tuned, 
ng off the trigger 
neon oscillator. 
volt to the keyer 


+1) 


oscillator. 


justment of the 
voltage 
terfering signal. 
Suppose a sig! s placing 1.5 volt at 
the keyer’s gr The THRESHOLD could 
be set at 1.5 ts bias and no trigge 
action will Now, if the signal 
places 2 volts at the 
keyer’s grid ive a differential of 


0.5 volt available for keying. 


level can 


we wish t 


now opying 
stronger tt! 
frequency 
This 
plication 


circults I . liable 


selective audio 
Wwa\ to 
obtain and é rh audio selectivity 
prohibitive 
possibility of mul 
each 
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ri frequency, 
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One trar 


of simultane 


carry a number 
transmissions into 

ultrasonic code 
e channels and a means of 
RN -free communication for 


END 


the ultrasor 
on Vol 
QRM-C 


amateurs. 


) 
4 


53 





TEST INSTRUMENTS 


2-30-cycle very-low-dis- 
tortion sine waves, for 
testing amplifiers, oscil- 


loscopes and 
are delivered by this 


speakers 


handy instrument 


Oscillator set to deliver 8 volts 
peak-to-peak. 


Aare TUDE FEEDBACK 
 ¥ 
e 
< 


i nee te 
; 5 
. a 

cog. 


OST kit type audio oscillators 
produce a good sine wave 
down to about 20 cycles. But 
if you should want to test 

anything below 18 or even 10 cycles, not 
much is available as a sine-wave source. 

Why might you want to go down that 
low? Well, most oscilloscope amplifiers 
are rated down to 2 or 3 cycles per 
second, many speakers and some am- 
plifiers down as low as 10 cycles. To 
test their performance at these low 
ranges, you’ll need a signal source. If 
you are interested in developing or 
bui ding an electronic organ, and need 
a source for 32-foot low C, you need an 
oscillator that can produce 16 cycles. 
And again, you might want to use a 
temporary tremolo or vibrato setup re- 
quiring frequencies as low as 4 cycles. 

For all such uses, the little inexpen- 
sive oscillator described here is useful. 
It produces a very good sine wave from 
2 to 40 cycles, supplementing the low 
range of your present equipment. Gen- 
erating pure 2-cycle sine waves is diffi- 
cult, unless you are willing to use a 
beat oscillator actually containing two 
oscillators and producing the low-fre- 
quency sine wave by beating one 
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with an AUDIO OSCILLATOR 








against the other. A beat oscillator has 
the disadvantage that it is difficult to 
stabilize—any instability in the basic 
oscillators may be added to produce 
annoying drift. 

This little oscillator does not produce 
an absolutely pure sine wave, but it 
does not have more than a few percent 
distortion, and we will explain how you 
can get rid of even that with some 


Tested by a member of the staff of 
RADIO-ELECTRONICS, the oscillator's 
lowest frequency was 2.93 cycles and the 
maximum frequency above 30 cycles. 
No-load maximum output was 30 volts. 
Oscilloscope traces agreed with those 
of Fig. 2 of the article. 

Output Load 
(volts peak-to-peak) (ohms) 
30 none 

20 1,000 

15 470 

3 82 

2 52 


Overall operation is highly satisfactory 
but the compactness of the unit results 
in a large amount of heat given off by 
the unit (the case measured 100°F after 
2 hours operation). A slightly larger case 
will eliminate this problem. 


extra parts. It has turned out to be 
remarkably stable. The one critical 
part for stability is the Wien-bridge 
dual potentiometer (R1), which should 
be rated at 2 watts for satisfactory 
stability. 

Fig. 1 shows the complete circuit dia- 
gram. As you can see, it is a conven- 
tional Wien-bridge oscillator, but with 
very large capacitive values and more 
than usual number of filament lamps. 
(Thermistors have been used in some 
low-frequency units in place of the 
lamps to get greater stability.) The 
extra lamps are in the cathode of the 
6AQ5 feedback tube and help to clean 
up the waveform. V3 is a_ simple 
cathode follower which prevents oscilla 
tor circuit loading which would result 
in a frequency change. 

With R5 at minimum resistance the 
oscillator just oscillates, but the wave 
form is purest at this point. Figs. 2-a 
and 2-b show actual oscillograms mad 
with this oscillator at 4 and 
respectively. Some distortion of the 
sine wave is visible at the peak 
but, as you can see, it is not a very seri 
ous amount. 


20 cycle 


lower 


Construction and circuit details 

Parts placement is not at all critical 
If you like a different arrangement, 
there is no reason why you shouldn’t 
use it. The underchassis photo makes 
things look very crowded, but under 
neath the large capacitors, C3 and C4, 
there is plenty of room. 

If you need a very pure sine wave at 
these low frequencies, the simplest solu 
tion is to include a low-pass filter net 
work at the oscillator’s output. This 
works because, no matter how distortion 
is originally created on the sine wave, 
most of it represents the creation and 
inclusion of higher harmonics. Elimi 
nating the higher harmonics will clean 
up the wave. Fig. 3 shows a typical 
low-pass filter which will do a credit 
able job at all the frequencies produced 
by this oscillator, but it will, of course, 
result in some attenuation at the uppe1 
end of the range. Attentuation is not a 
serious problem; the oscillator puts out 
(for most purposes) a large signal 
anyway. Incidentally, the oscillograms 
in Fig. 2 were taken without any filter. 
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TEST INSTRUMENTS 


Top inside view of the oscillator. The three lamps are mounted under the chassis. 


With the filter shown, no distortion 
could be detected visually. 

Other than testing amplifiers, scopes C3-100pt /350V 
and speakers, what are some uses for ' lr 
this little oscillator? Well, you could + 
use it to determine rumble frequency of 
a turntable by making Lissajous figures 
on a scope, using the oscillator for hori- 
zontal deflection. You could amplify 
the signal with a very simple power 
amplifier and apply it to a solenoid to 
rock a_ photographic tray or tank — PLITU r 
slowly. You can apply the signal to a 15(C agua 
reactance tube to frequency-modulate baad OUTPUT 
another oscillator, giving a vibrato IO V/6W : Que 
effect for electronic organs or other : 
musical instruments. Vibrato and 
tremolo usually require 4 to 6 cycles 
per second. Originally designed to pro- 
vide a subsonic signal for psychophysio- RI3-2.7K /2W 
logical tests, there are many other uses 
for it. An important use is in checking ur7vac {s 
modern feedback amplifiers whose re- . — 
sponse below 15 cycles is important in OFF 6.3V/2.5A | Note: If necessary to 
determining stability. ve v Sse — 

Calibration is a simple process. The lPiLoT tra capacitors. Standard 
30-, 20-, 15-, 10- and 5-cycle points, and B _ Se 
even 3 cycles, can easily be checked with ad 
Lissajous figures on an oscilloscope, OE ot SEE Pe 2 eile, near _— 
using 60-cycle line voltage for compari- _—_R2, 3—15,000 ohms, | watt 
son. Below 5 cycles, a stopwatch and Sar Gat chant watts near taper we a ae pean. 140 gullet encialan 
counting will work. R6, 7—47,000 ohms, |/, watt 0 vol 0 ma: 6.3 volts, 2.5 amps (Stancor 

[J1 is positive to ground, so use a HR pet ae , 
blocking capacitor when feeding an  R10—220,000 ohms, '/, watt _ 
amplifier that does not have one in its Ribak GAiee alae S tote los toner 
input circuit. Also, V3’s bias may be 132,700 ohms, 2 watts Case, 4x5x6 : 
upset when driving a low-resistance )* 3-925 of. 200 volte snsstieeiammmacar eden pemmap ey DA 
load. To avoid these difficulties, connect  C3—100 uf, 350 volts Pilot-light assem pty wit 
the positive side of a 250-volt, 100-uf COE oe, 50 vette ae 
(or higher) electrolytic to the arm of Fig. 1—Circuit of the 4-tube unit 
R12 and the negative side to J1. Con- 
nect a l-megohm resistor between J1 
and J2.—Editor] END 








Rié \ 
R9-2.2K/2W = 











Fig. 3 Low-pass filter to 

reduce further the = slight 
Fig. 2—Oscillograms of the sine wave turned amount of distortion present 
out by the oscillator: a—4 cycles; b—20 cycles. in the sine-wave output. 
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The compact unit is 
housed in a 5 x 2% x 


24-inch box. 


RI5 


ee TTENUATOR has many uses... 


HIS compact device makes little . , ° 
velinaen out of Ble anes. .1t Geeks A handful of valuable instrument that can 


on ac (line frequency and af) as 
well as de, and is conveniently con- 
trolled by switches. Among its appli- tion, as a db and output meter and for 
cations are: meter and oscilloscope 
calibration; db and output meter; meas- , measuring voltage gain 
urement of voltage gain. 

By flicking switches you can insert 
2-, 6-, 14-, 20-db losses or any combina- 
tion thereof. Loss maximum is 42 db, 
when all switches are up. When all are 
down (or out as shown in Fig. 1), the 
loss is zero—output equals input. 

The complete circuit (Fig. 2) has 
four T-networks in series. Each re- 
quires three resistors to attain the de- 
sired loss and maintain correct im- 
pedance match. Attenuation values 
selected for this particular instrument 
are listed in the table. This also shows 
the exact resistance needed for the net- 
work plus the nearest preferred value. 

From available resistors select those 
closest to the required values, using 
either an ohmmeter or bridge. If you 
plan to incorporate other attenuation 
values in addition to or instead of those R4 
given here, see page 98 of Basic Audio Careful wiring makes 
Course* for resistors required. mounting parts in the 

The following table lists attenuation crowded case easy. 
in db, corresponding percentage and 
switches to flip to obtain the desired 
values: 


be used for meter and oscilloscope calibra- 


Out put— 

Loss Loss % of Switches 
db a Input Thrown 
2 20 80 Fig. 1—Block diagram shows that with switches down— 
6 50 50 : in out position—loss introduced by attenuator is zero. 
8 60 10 ~ S36 
4 80 20 3 2DB 6DB_s2> _14DB_ s+» _—20DB s4-b 
16 84 16 51—-Sk 80% 50% 20% 10% ~¢ 











20 90 0 

22 92 S4 moRis ty | 3900, fi” 
26 95 -S4 A AW 

28 96 S2 

34 98 y S4 ; R9 $2402 
36 98.4 6 -§3-S4 . p5% 
$3 
-S2 








Kr 





RI2 21202 
< 
> 


' 
> -S4 ‘RT. R8 ; ‘RIO 
‘ 
' 
! 
\ 











40 99 1.0 S4 - ug S3-a ¢ S40 9 
42 99.2 0.8 $3-S4 | 
Thus, if we want to attenuate a sig- ATT IN48 HI 


. aiaechodd 
nal by 26 db, the table shows that we v2 $6 “GEE Text) Ris ss OFF 
must flip S2 and S4. The loss will be up Awe Ri4 oat D 6202 pro 
95° and the output will fall to 5% of ua J 
the input. The third column is con- Ri, 2~68 chms RIS—pot, 1,000 chms, miniature _ Tiveate af ; a 
‘ . 2—Circuit of the si le 
venient because if it is multiplied by 10 sia ohms, 5% All resistors '/2 watt 10% unless noted — —— . edna Gyo 
; ; , 5—200 ohms, 5% D—IN48 ° a “ all 
it gives the output in mv when the input 6820 ohms ” 3s Sooke lect ries provide variable attenu- 
is exactly 1 volt. For example, if we 7, 8-390 ohms M—200 a, de meter ation. See text and chart for 
. P ‘ d ‘ R9I—240 ohms. 5%, S!, 2, 3, 4—dpdt toggle _ ’ c at 
need 40 mv for a certain test, we have sak: Wea amen $5—spdt, center off, toggle nearest attenuator resistor 
it by switching to 28 db. RI ’ 120 oh S$é—spst toggle ‘ values. The circuit shows 
: 2—120 ohms Chassis, aluminum box, 5 x 2!/2 x 2!/, inches nena ferred values to 
R13—620 ohms Knob nearest preterrec ah 


*No, 66, Gernsback Library. R14—7,500 ohms Miscellaneous hardware select from. 
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"Required Resistance \| Nearest 
Ohms | Preferred Value 
1} 


Series __ Shunt Series | Shunt 

68.8 | 2,582 3 
~ 199.3 | 803.4 
400.4 | 249.4 | 
490.4 | 121.2 | 
. 5% a ee 


820 
240° 
120 


There are a few gaps in the db col- 
umn, the maximum being 6 db (such as 
between 8 and 14). To interpolate with- 
in these spaces, note that each 0.1 volt 
change (from 1 volt) is equal to a 
change of approximately 1 db. Now 
suppose we wish to generate a signal 
that is 10 db below 1 volt dec. The num- 
ber 10 does not appear in the chart, so 
we can proceed as follows: Adjust the 
input for a meter reading of 0.8 volt 
and switch to 8 db, or adjust the input 
for a meter reading of 1.4 volts and 
switch to 14 db. It is better to use 
minimum deviation from the midscale 
reading of 1 volt, so the first plan is 
better. Except when interpolating as 
above, the most convenient procedure 
is to set the meter to midscale. 

If you are using ac instead of dc, note 
that a 0.2 volt change from the 2-volt 
midscale corresponds to 1 db. In any 
case each db is equal to a 10% change 
from midscale or standard setting. 


Circuit details 


A sensitive meter mounted on the 
front panel indicates voltage. Resistor 
R14 is selected to provide mid-scale de- 
flection with 1 volt de. I found that 
33,000 ohms across 10,000 ohms did the 
trick, so this pair became R14. This 
value will vary and must be deter- 
mined by experimenting. 

The meter circuit also accepts ac. 
Diode D simply chops off half of each 
ac cycle, leaving the other half to be 
read on the de meter. On de, the cur- 
rent flows through D into the meter. 

Perhaps I was lucky, but tests show 
that my meter reads mid-scale with 
exactly 2 volts ac, so no calibration 
chart is needed. If the 2-volt ac point 
happens to be in some other spot, make 
a note of it so you can set the input 
to 2 volts ac at any time. 

Each T-network is designed for 600 
ohms. This means that when a 600- 
ohm load resistor is across its output 
terminals, the input will also measure 
600 ohms. For example, consider the 
6-db network shown in Fig. 3. Re- 
sistor values are approximate, and the 
dotted line shows the required load. 
Note that R, is shunted by 800 ohms 
(R. + R:) to give an equivalent (be- 
tween A and B) of 400 ohms, in series 
with R,. Thus the input to this T-net- 
work is 600 ohms when (and only 
when) the terminating load is 600 ohms. 


200. 


4 
govo RL $600n 
iq 


J 








Fig. 3—This 6-db network delivers 50% 
of the input to the load. 


NOVEMBER, 1958 


It is also easy to show that the cir- 
cuit of Fig. 3 delivers 50‘: of its input 
voltage to R,. R, is in series with an 
equivalent of 400 ohms. Thus one-third 
of the input is lost in R, and two-thirds 
is transmitted. Of this fraction, one- 
fourth is lost in R. and three-fourths 
is transmitted to R:. The fraction 
appearing across the load is % of 2s, 
which is %. 

Whether one or more networks are 
used, only one load resistor is needed. 
It should always be across the last net- 
work. As shown for Fig. 3, when the 
output is 600 ohms (R_,) so is its input. 
Therefore any previous T-network (if 
used) is automatically terminated in 
600 ohms, and so on. 

In Fig. 2, R13 is the load resistor. 
It is selected from among low-reading 
620-ohm resistors (5%). S5 is a spdt 
toggle switch with a center-off position. 


It switches R13 either across the HI 
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careful ss tion of resistors 


need 
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What will it do? 
1. Meter 


Apply a 
INPUT potent ter for a 


ints +} net 


(de) 
J1. Adjust the 
read- 
ing of exactly | t. The output must 
be 600 ohn Therefore, if the external 
cuit impedance is very high, switch 
in R13 acro » HI terminal. 

You now have small fractions of a 
volt available ‘or example, if you 
need .08 volt, switch in 22 db. Note 
that trolled by resistors 
and 


herent 


calibration 


metel 
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accuracy 


does not upon errors in- 


in a meter or battery. 
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Fig. 4—This setup shows how to use attenua- 


tor to measure voltage 
(J3) or the Lo (J1) terminals, 
ever happens to be used as output. R13 
is not needed when an external load 
across the attenuator is already termi- 
nated in 600 ohms. In that case, S5 is 
left in the off position. 

The input potentiometer (R15) is 
normally left at zero resistance so that 
the device acts as a 600-ohm attenu- 
ator. The pot adjusts an input signal 
to a desired voltage and its use is de- 
scribed later. 

All resistors in this 
lo-watt units, selected (as 
previously) “from available 
values. 

After completing this instrument 
(and it shouldn’t take long), be sure 
to test it. Switch in maximum attenua- 
tion and apply 20 volts de at J3 (all 
switches up). The meter should hardly 
deflect. Switch off all but S4 (20 db), 
at which the deflection should read full 
scale (2 volts). In other words, the 
attenuator is set for 10% output or a 
90% loss. Now add 2 db more (S1) 
and the needle should fall to 80% of 
full scale. 

Switch off S1 and substitute S2 in- 
stead, leaving the needle at mid-scale. 
Switch S2 off and S3 on, at which the 
reading should drop to 20° of full 
scale. You may also test input resist- 
ance. Switch S5 to HI and measure 
the resistance across J1. It should be 
600 ohms, no matter what combination 
of switches is left up. 

If these readings are approximately 
correct (5% or better), your job is well 
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volt or more. Just set the switches for 
a reading near mid-scale, so there will 
be room for increase or decrease. 
Changes in signal amplitude show up 
on the meter. If the rise is too great, 
insert additional attenuation as needed. 
Either de or ac signals may be moni- 
tored. 


5. Voltage-gain measurement 
Although this is a variable-loss de- 

vice, it can be used conveniently to 

measure gain. See Fig. 4. An ampli- 


fier is shown in series with the attenu- # 


ator. By switching S6 between AMP 


ATT, the 
from the oscillator and the amplifier. 


and 


When the readings are equal, attenu- # 
ator loss must be the same as amplifier # 
read # 
main- # 
# to mechanical causes. The very few bad 


Either value is 
To 


attenuator output 
Fortunately this is 


gain (in volts). 
off the switch combination. 
tain accuracy, the 
must be 600 ohms. 


approximately the input to most com- # 
: cold joints. (Some of the soldering ob- 
# served 


mon-emitter stages so additional termi- 
nation (R13) is not needed. The am- 
p'ifier should be 
specified impedance load. 

When equal readings are obtained 
(at both AMP and ATT positions of S5), 
note the setting of S1-S4 in db and 
convert to percentage. 
the answer is 1‘ 
age gain is 100. 

Because of the 


, the amplifier’s volt- 


gap in the db scale 


(such as between 8 and 14) it may not } 
be possible to find the exact db gain : 


of an amplifier. In other words, switch- 
ing between ATT and AMP may not per- 
mit identical readings. When this hap- 
pens, the meter itself is used to inter- 


switches are set to 8 db for closest com- 
parison between AMP and ATT readings. 
When switched to AMP the meter de- 
flects higher than midscale (which is 
convenient for the ATT setting). 

As mentioned earlier in the article 
each 10°. of change from a midscale 
reading means 1 db. If the meter 
shows 2.4 volts ac (as against 2 volts 
at midscale) the actual gain is 8 db plus 
2 db or a total of 10 db. 


ee NEXT 


ECONOMY TUBE 
CHECKER 


An easily built tester 
that will obtain for you 
many of the results ex- 
pected from much high- 
er priced units. 


meter compares outputs # 


terminated in its # 


If, for example, # 


HEN I became absorbed in elec- 

tronics some 10 years ago, one 
of the first things I learned was that 
connections have to be secured by 
: winding, wrapping or twisting the 
: wire about the terminal before solder- 
: ing. Being experimentally inclined, 
which implies making changes, I soon 
: learned that these junctions are not 
easy to disassemble. This led to the 
obvious course of eliminating mechan- 
ical joints and depending entirely on 
i the solder for strength. During the 
long period I have followed this prac- 
tice, I have had no joint failures due 


: ones were plainly caused by the usual 
thing—sloppy soldering, resulting in 


was subjected, without any 
trouble, to vibration in car radios.) 
Therefore, my philosophy is simply 


# that a properly soldered connection re- 


: quires no provision to secure it other 
: than the solder itself. This applies to 
all ordinary connections made in elec- 
: tronic hookups, where wires are 
: dered into lug holes. There are some 
| obvious exceptions—places where un- 
usual strength is required. For example, 
an antenna lead, where you naturally 
make a strong twisted splice before 
: soldering. The admonitory adjective 


sol- 


# “properly soldered” should be kept in 
# mind. More on this presently. 
polate. Suppose, for example, that the # 


I have a notion that the wrapped- 
joint dictum might have come from 
three things: Certain manufacturing 
practices require that one person make 
the connection, another solder it. It 
must then be self-supporting between 
operations. The old electrical code re- 
quired this type construction. Low-tin 
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solder might make it advisable. Per- 
sonally I believe no solder should be 
used that contains than 50°; tin. 
Best of all is eutectic solder (60°: tin, 


MONTH 


less 


RING 
RADIATOR 


A complete description 
of the new Jim Lansing 
tweeter which uses a 
special principle to pro- 
duce and radiate high 
audio frequencies. 
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; 


40% lead), which I now use almos 
exclusively. 

When two metals are melted togethe1 
in different proportions, some particula1 
composition has the lowest 
point. This is the eutectic alloy. It ha 
the important property of melting 
sharply—of passing from 
liquid (or vice versa) at a constant 
temperature, as pure Mix 
tures on either side of the eutectic do 
not have a true melting point, but have 
instead a semisolid zone persisting 
through a certain range of temperature 
before becoming liquid. Within limits 
the more the composition differs from 
the eutectic, the wider this 
range is, temperature wise. 

The tin-lead eutectic contains 62 
tin. The commercial 60 
near the eutectic as to be 
equal to it. This solder not only melts 
most easily, but sets quickly and strong 
ly on slight cooling. Low-analysis all 
(40° tin) requires a 
higher temperature to become fluid and 
sets on slight cooling to a ft ate 
which is brittle and weak until it cools 
far enough to be truly solid. (The 
semisolid characteristic of this grade 
is useful in the wrping-solder metho 
of joining lead pipes.) Obviously, 
medium-analysis solder (50 tin) 
intermediate in properties between the 
extremes discussed. It has enough good 
qualities to be satisfactory, although 
markedly inferior to the eutectic grade 
of solder. 

Based on these facts, it 
that a well-soldered wire 
requires solder containing at least 50 
tin and preferably 60°.. It is hardly 
necessary to mention the other ing 
dients of good soldering, cleanlines 
and sufficient heat, since these 
matters that anyone trying to do g 
work soon learns. 
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SIMPLE SUPER 
TIME BASE 


This generator supplies 
your scope’s horizontal 
oscillator with a sweep 
that can be triggered to 
give a single trace at 
rates ranging from 0.2 
second to 0.2 «sec per 
inch. Also operates free- 
running. 
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opens, leak- 


power gain auto radio 


power transistors 


ransistors 


By W. F. JORDAN and H. C. LIN * 


ERVICE technicians and dealers 
need a simple and inexpensive 
device for checking the power 
transistors used in hybrid and all- 
transistor auto radios. The instrument 
described in this article accurately tests 
for power gain and any one of or com- 
bination of opens, shorts, leakage and 
voltage breakdown in the transistor. 
To measure power gain you usually 
need bulky and expensive instruments, 
such as an audio signal generator and 
ac voltmeter. The tester makes ac 
power-gain measurements by using a 
de test. This simplifies operation and 
reduces the tester’s cost. 


Power gain 

Power gain in a transistor amplifier, 
as defined by most auto radio manufac- 
turers, is the ratio (in decibels) of out- 
put power to the maximum power avail- 
able from a generator of a specified 
impedance (Reena). The equivalent input 
circuit of an amplifier can be repre- 
sented by a current generator and shunt 
impedance Rye» as in Fig. 1. 

Essentially, power gain depends on 
two quantities—collector-to-base cur- 
rent amplification (hr.) and the input 
resistance. Measuring either alone does 
not measure power gain, since both vary 
over a wide range. 

On the other hand, when output 
power and generator impedance are 
fixed, generator current I, is propor- 
tional to the square root of the avail- 
able power input: 


Available input power = I? Reen/4 


*Semiconductor Operations, CBS-Hytron, Low- 
ell, Mass. 
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The finished unit. This is the ac 


(The equation is divided by 4 as auto 
radio manufacturers feel this represents 
actual available input power—it takes 
into account all receiver losses.) 
Therefore, I, is inversely propor- 
tional to the power gain in decibels 
because power gain in decibels equals 
Output power 
10 bog Available input power 
In the tester, this generator current 
indicates power gain and is simulated 
with a de source (the battery in Fig. 2). 
Using dc is justified because the ac 
signal amplification (hr.) is very nearly 
proportional to the direct-current ampli- 
fication (hrx) for these transistors. 
De output power is maintained con- 
stant by holding collector current con- 
stant. Since collector current is nearly 
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Fig. 1—Equivalent input circuit of a 
power transistor amplifier stage. 
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Fig. 2—This circuit tests for gain. Rl 
is the constant generator impedance 
and R4 is the constant load impedance. 


TRANSISTOR UNDER TEST 


version, 


equal to emitter « ent, consistency of 
collector current handled by emitte1 
degeneratior R3 in Fig. 2). 
The input « epresented by cur- 
rent sour t battery section) 
shunted by the cified source resist- 
aightline” func- 
A graph 


ance. I S tne t 
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comparing the shown in Fig. 3 
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plus R3. Any 
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Fig. 3—Power gain vs meter reading for 

use on gain tests. Above 2.2 ma can be 

marked bad on the meter face and below 
2.2 ma can be marked good. 
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TABLE I—OPERATING INSTRUCTIONS 


Calibrate 
{Do not push button) 
De tester: Set to 2 (400 ma). If you can't, 


replace battery. 
Ac tester: Set to 1.5 (300 ma). 


Leakage 
Greater than 0.1 meter reading (20 ma) is 
C-B, C-E or C-B-E short. 
Less than 0.1 meter reading. Push button. 
(!) Greater than 2 (2 ma) is excessive 
leakage. 
(2) Upscale creeping is leakage. 


Gain 

{Good—bad based on 30-db gain point) 
Greater than 0.5 (100 ma) is B-E short or 
any open. 

Less than 0.5 meter reading. Push button. 
(1) Less than 1.0 (10 ma) is C-B, C-E or 

C-B-E short. 
(2) Greater than 4.4 (44 ma) is poor gain. 


change in the 3-volt supply is com- 
pensated for by adjusting R2 to main- 
tain emitter current constant at the 
predetermined level. 


Leakage and shorts 
In the leakage test, the circuit is con- 
nected as in Fig. 5. The meter 


OC J 


reads 


3V 
[ 2} 40 R3 52 + 


Fig. 4—To set a constant output current, 
adjust R2 in this calibrate circuit. 
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Fig. 5—Leakage test circuit checks the 
reverse biased diode current of the 
collector. 
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2208/2W 


—, 
PUSH TO OPEN 








Ri—I!0 ohms, 2 watts 

R2—pot, 4 ohms, 4 watts 
R3—5 ohms, 5 watts 

R4—20 ohms, 10 watts 
R5—50-ma shunt to suit meter 
Ré—amp shunt to suit meter 
R7—220 ohms, 2 watts 


R8—25 ohms, 25 watts, with adjustable slider 

C—500 uf, 50 volts, electrolytic 

F—0.5-amp fuse and holder 

Si—spst, toggle 

$2—4-pole 3-position lever type, sp 
center position 

$3—spst pushbutton, normally closed 

T—rectifier transformer: primary, | 17 
secondary, !7-18 volts, 3 amps (7 
or equivalent) 

Rectifier, | amp, 50 piv; collector—bas 
discarded power transistor is sat 

Socket, 9-pin miniature (to plug trans 

Meter, 5-ma ful! scale 

Case, to suit 

Miscellaneous hardware 


Fig. 7—Ae version of the auto power-transistor checker. 


the collector current with the 
base connected to the emitter through 
a 10-ohm If the collector is 
shorted or has excessive leakage to 
either the base or emitter, the meter 
will give a high reading. A _base-to- 
emitter short is detected by the power- 
gain test. 

A pushbutton 


reverse 


resistor. 


shunt and a _ series 
resistance protect the meter. Always 
test first without the pushbutton de- 
pressed. If the reading is high—over 
0.1 on leakage or 0.5 on gain—the meter 
may be damaged if the pushbutton is 
depressed. 


Checking for opens 

During power-gain tests, open elec- 
trodes are detected. If the collector is 
open, emitter current is diverted to the 
base, resulting in a heavy current 
through the meter. 

When the emitter is open, no emitter 
current flows through R2 and R83 and 
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FUNCTION 2202/2wW 


= 
PUSH TO OPEN 








Ri—1!0 ohms, 2 watts 
R2—pot, 4 ohms, 4 watts 
R3—5 ohms, 5 watts 
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BATT transistor checker. 


R4—20 ohms, |0 watts 

R5—50-ma shunt to suit meter 

Ré—amp shunt to suit meter 

R7—220 ohms, 2 watts 

S$i—4-pole 3-position lever type, spring return 
to center position 

S2—spst . normally closed 

Battery, 22.5 volts, tapped at 3 volts 

Socket, 9-pin miniature (to plug transistor into) 

Meter, 5-ma full scale 

Case. to suit 

Miscellaneous hardware 





the voltage drop across thes« 
is greatly reduced, voltage 
ter rises and again current 
meter is high. 

If the base lead is open, ce 
rent is equal to hre times I 
hre is the collector-to-base « 
plification and Iex« is the 
collector current. If | 
high, the meter reads high 
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power gain test is 
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The complete tester 

Two versions of the test 
structed’, one for de ope 
and another for ac (Fig. 7). 
tester uses a 22.5-volt battery 
power supply. The ac 
stepdown transformer and a hi 
rectifier. 

There are three test position 
AGE, POWER GAIN and CALIBRATE. 

The normal operating pos 
LEAKAGE and a spring 
used to insure that the sw 
to this position when released. hh 
leakage position, power consumpt 
low, while in the other positions 
high. If the tester were left in ¢ 
of the high-consumption positions 
an extended period, a larger t 
former or battery would be needed. 
spring-return switch makes tt 
necessary. 


atiol 


teste! 


return sw 


tch re 


Operation 
Use the tester 


iThe designs shown are accurate 
tors rated up to 5 watts. Higher-power 
tors may be tested, but operation at fu 
will not be indicated. The current lev 
raised by redesigning the circuit t 
higher-power operation. 


followi1 gg the step 


for t 
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Transistor Low-cost Frequency Standard 


100-ke frequency standard is an 

extremely useful item around 

the ham shack or experimen- 

ter’s lab. Such a_ standard, 

using two inexpensive surplus crystals 
(type FT-241), is described here. 

These surplus crystals were orig- 
inally used for equipment operating on 
adjacent channels from 20.9 to 27.9 me. 
The channels were 0.1 mec apart and 
the crystals’ 54th harmonic was the 
desired channel frequency. The actual 
fundamental frequencies of the crys- 
tals range from 370,370 to 516,667 ke. 
Such odd frequency values are not very 
useful, but it is possible to obtain a 
useful frequency from the difference in 
frequency of two selected crystals. The 
choice of crystals is based on the 
following consideration: Since each 
channel is the 54th harmonic of the 
crystal’s fundamental frequency, if the 
difference between two channel fre- 
quencies is exactly divisible by 54, then 
the difference between corresponding 
crystal fundamental frequencies is an 
even number without fractions. 

The transistor frequency standard 
uses one crystal marked channel 0, 20.0 
mec, and one crystal marked channel 
54, 25.4 mc. The difference between 
channel frequencies, 5.4 me when 
divided by 54, is 0.1 me or 100 ke. 

The crystals are used in Pierce oscil- 
lators (see diagram). The oscillators’ 
outputs are mixed in a germanium 
diode circuit. This is followed by a 
parallel-resonant filter circuit tuned to 
100 ke, which feeds a grounded col- 
lector transistor amplifier acting as 
buffer and impedance matcher. 

The circuit uses inexpensive, readily 
obtained components. The Pierce oscil- 
lators use CK722’s, while the buffer 
uses a CK721. It is interesting to note 
that these transistors were not selected. 
The circuit was built with the first 
units received. Although these tran- 
sistors are considered for use at only 
comparatively low frequencies, other 
experimenters have reported their suc- 
cessful use in oscillators at radio fre- 
quencies. 

The Pierce type of crystal oscillator 
is simple and reliable, and requires a 
minimum of adjustment. In this circuit, 
the crystals are connected directly be- 
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THIS TESTER CHECKS PO 


shown in Table I. This chart also shows 
what the meter readings represent. 

Any inaccuracy in power-gain meas- 
urements is caused by variations in the 
initial bias of the de input characteris- 
ties for different transistors or under 
different temperatures and the vari- 
ations in collector cutoff currents. 

Initial bias may vary from transistor 
to transistor. However, for the same 
type of transistor the variation is usu- 
ally quite small.’ The initial bias value 
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tween collector and base. Since the 
crystal has a low impedance near its 
series-resonant frequency, there is 
enough feedback at this frequency to 
maintain oscillation. With the low 
input impedance of the grounded- 
emitter circuit, a low value of voltage 
gain in the stage sustains oscillation. 
This may explain why these circuits 
oscillate near the transistor’s alpha- 
cutoff frequency. 

Since the input impedance of the 
stage is capacitive, the crystal must 
appear inductive to give the proper 
phase shift between collector and base. 
At most, this phase shift is less than 
180° and the required additional phase 
shift must be achieved by loading the 
plate circuit with a detuned resonant 
circuit whose resonant frequency is 
less than the crystal frequency. In this 
particular circuit a 16-mh ferrite-core 
choke is used with the collector-to- 
ground output capacitance. The output 
of these oscillators is combined in a 
mixer circuit consisting of a 1N34 
germanium diode shunted by a 100,000- 
ohm resistor. A parallel-resonant cir- 
cuit, tuned to 100 ke and consisting of 
a 8-mh ferrite-core choke and a 200-uuf 
mica capacitor, is coupled to the mixing 
circuit through a 47,000-ohm resistor 
and acts as a filter passing the 100-ke 
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also goes down about 2.5 mv for every 
°C increase in temperature.’ To cor- 
rect for temperature, add 1 db to the 
power-gain reading for every 20° tem- 
perature increase. 

The cutoff current (Icn) creates a 
forward bias when it flows through the 


*L. J. Giacoletto, “Study of PNP Alloy-Junc- 
tion Transistor from De through Medium Fre- 
quencies,"”” RCA Review, 15, December, 1954. 

37H. C. Lin and A. A. Barco, “Temperature 
Effects in Circuits Using Junction Transistors,” 
Transistor I, RCA Labs, 1956. 


Schematic of 
transistor fre- 
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ard and wave- 
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100-ke output. 
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is powered 
total current 
yutput waveshape 
The output volt- 
amount of capaci- 
t. It varies from 
5 volts peak to 
olt peak to peak with 
yutput. The most 
frequency 
ability to 
known frequency. 
feeding the output 
standa! nto a Berkeley elec- 
freque! counter (with an 
accuracy of +1 part in 10°). Results 
showed the standard frequency to vary 
from 100,013 +1 cycle to 100,008 +1 
cycle over a period of about 1 hour. 
Thus the absolute accuracy of the 100 
ke standard is at least 14 parts in 
100,000 or .014 END 
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a maximum of about 1 
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330 suf across 
important property of a 
standard, of course, is its 
deliver an acc 
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This bias tends 
to offset the ector current’s consist- 
ency. Making base circuit resistances 
small removes this objection. 

If the temperature is within 10° of 
27°C (80°F), power-gain measurements 
are accurate wit! 1 db. 

Leakage currel! is a 
voltage and temperature. 
the accuracy of this reading is good 
only if the supply voltage and tempera- 
ture are held relatively constant. END 


base circuit 
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function of 
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~ HEATHRITS 


gave me my start and I’m still sold!”’ 


*... they are my lowest cost way to real quality and dependability in electronic 
equipment of any kind... 
... The clean, modern styling of HEATHKITS make me proud to own them. They make 
a handsome and useful addition to my workshop. 
. «- Rigid quality standards of components used in HEATHKITS assure me of 
performance equal to or surpassing instruments costing many times more. 
. after assembling a HEATHKIT myself, I know what “makes it tick”. . . I know that 
the thoughtful circuitry design and name-brand components used throughout guarantee 
me years of trouble-free service. 
... HEATHKITS cost me half as much as ordinary equipment... and I get so much 
more. In assembling my own instruments I am sure of the quality that goes into them. 
Plus the complete assembly and operating instructions as well as detailed schematics 
that are at my fingertips for future reference.” 





The HEATH TIME PAYMENT PLAN 


HEATH COMPANY Benton Harbor 20, Michigan [MMe aabbenanaeair nl 


workshop at one time with 
4 needed test instruments while you 
[|= suosiaiery of Daystrom, Ine i pay in easy monthly installments 
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PROFESSIONAL OSCILLOSCOPE KIT 

An exciting development in the Heathkit test instrument line 
is the introduction of the Heathkit model OP-1 Professional 
Oscilloscope. Emphasizing complete flexibility in any appli- 
cation, the OP-1 features DC coupled amplifiers and also DC 
coupled CRT tube un-blanking. The triggered sweep circuit 
will operate on either internal or external signals and may be 
either AC or DC coupled. The polarity of the triggering sig- 
nal may also be selected, and any point on the wave form 
may be selected for the start of the sweep by using the “trig- 
gering level” control. An automatic position is also provided, 
in which the sweep recurs at a 50 cycle rate, but can be driven 
over a wide range of frequencies with no additional adjust- 
ments. The sweep frequencies are provided by switch-selected 
base rates of 2 and .2 milliseconds/CM, and 20, 2, and 1 
microseconds/CM, in conjunction with a continuously variable 
10 to 1 multiplier. Sweep frequencies are calibrated to within 
10% at all control settings, and the sweep frequency may be 
reduced by adding capacity to the “ext. cap” binding post on 
the front panel. A SADP2 flat face CR tube is used for ac- 
curate readings on an edge lighted grid screen. A high quality 
conetic-fernetic CR tube shield prevents stray AC fields from 
distorting trace. A 12-position vertical attenuator is calibrated 
in volts-per-CM and the horizontal sweep is calibrated in time- 
per-CM. Prewired terminal boards are used for rapid, easy 
assembly of all critical circuits. Simply install and connect 
the color coded leads. Power supply is transformer operated 
utilizing silicon diode rectifiers and is fused for protection. 
Under development for over a year the OP-1 promises out- 
standing results in any application requiring the use of an 
oscilloscope. 


Laboratory 
Performance Aft Less 
Than Utility Scope 
Price 


HEATHKIT 95 
‘65 


“EXTRA DUTY” 5° OSCILLOSCOPE KIT 

Top quality features at half the cost of ordinary equipment sum up the ad- 
vantages of this popular kit. Critical observations in your laboratory or 
shop are handled easily, with clear, sharp pattern displays in every applica- 
tion. Vertical frequency response extends from 3 CPS to 5 mc +1.5 db 
—5 db without extra switching. Response is down only 2.2 db at 3.58 mc. 
The Heath patented sweep circuit functions effectively from 10 CPS to better 
than 500 ke in five steps, giving you 5 times the usual sweep obtained in 
other scopes. An automatic sync circuit with self-limiting cathode follower 
provides excellent and lock-in characteristics. Extremely short 
retrace time and efficient blanking action. Both vertical and horizontal 
output amplifiers are push-pull and the scope incorporates a | V peak-to- 
peak calibrating source, step attenuated and frequency compensated verti- 
cal input, plastic molded capacitors and top quality parts throughout. 
The i1-tube circuit features a SUPi cathode ray tube, and provision is 
made for Z-axis input for intensity modulation of the beam. Frequency 
response of the horizontal amplifier is within +1 db from 1 CPS to 200 ke. 
Horizontal sensitivity is 0.3 volts RMS per inch. Construction is simplified 
through the use of two metal circuit hoards and precut, cable wiring harness. 
Shpg. Wt. 22 ibs. 
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HEATHKIT 
OP-1 


179” 


Here’s the scope you’ve 
been waiting for! 


A Scope You Will Be 
Proud To Own 


T HEATHKIT 
L OM-3 


GENERAL PURPOSE 5” OSCILLOSCOPE KIT 

For servicing and routine laboratory work this fine kit is a favorite with 
technicians throughout the country. It incorporates many extras not ex- 
pected at this low price. Features wide vertical amplifier frequency response, 
extended sweep generator operation, and improved stability. Frequency 
response of the vertical amplifier is within + 3 db from 4 CPS to 1.2 me. 
Vertical sensitivity is .09 volts RMS per inch at | kc. Sweep generator 
functions reliably from 20 CPS to over 150 kc. A modern etched circuit 
board is featured for high stability and reduces assembly time considerably. 
Standard components are mounted on this board with each position clearly 
marked preventing wiring errors. Both vertical and horizontal amplifiers 
are push-pull types. Uses a SBP! CRT. Provision for external or internal 
sweep or sync, built in 1 V peak-to-peak reference voltage and calibrated 
grid screen. An adjustable “spot shape” control is provided to insure a 
sharp trace. Input to the vertical amplifiers is through a step attenuated, 
frequency compensated circuit. The OM-3 is an extremely versatile’ in- 
strument and has a multitude of practical uses in electronic testing fields. 
Particularly useful in alig: t of television receivers, for testing audio 
amplifiers and circuits, and checking the quality of modulated RF signals 
in Ham Radio transmitters. Shpg. Wt. 22 Ibs. 








COLOR BAR AND DOT GENERATOR KIT 


Colored television is now a reality and as the number of these 
sets increase the need for a reliable service instrument is ap- 
parent. Nothing on the market...in this type of generator 
has as many features as the CD-1 at such a tremendous price 
saving. This unit combines two basic color service instruments, 
a color bar generator, and white dot generator in one versatile 
portable unit which has crystal controlled accuracy and stability 
for steady locked-in patterns (requires no external sync leads). 
Color receivers converged with the CD-1 will still be con- 
verged properly on a television program from the station. The 
13-tube circuit has been carefully laid out for ease of assembly 
and provides choice of six different patterns. Produces white- 


dots, cross hatch, horizontal and vertical bars, ten vertical 

HEATHKIT color bars, and a new shading bar pattern for screen and back- 

CD-1 ground adjustments. Variable RF output on any channel from 

2 to 6. Positive or negative video output, variable from 0 to 10 

volts peak-to-peak. Crystal controlled sound carrier with 

off-on switch. Voltage regulated power supply uses long 

life silicon rectifiers. Kit includes three crystals and test lead, 

Cash In Now On Color TV plus an information packed instruction manual covering con- 

vergence, and screen and background adjustments of a color 

% 10 VERTICAL COLOR BARS TV set. Compare with other generators on the market and you 

% CRYSTAL CONTROLLED ACCURACY will see that this instrument is loaded with extras and top 
% CHOICE OF 6 DIFFERENT PATTERNS quality all the way through. Shpg. Wt. 13 Ibs. 





Peed HEATHKIT HEATHKIT 
MM-1 M-1 


For fast, Sine and High accuracy An all-round 
easy alignment square waves for in a meter of 
of TV sets countless uses portable meter many uses 


20,000 OHMS/VOLT VOM KIT HANDITESTER KIT 


This meter is ideal for use in field Small enough to carry with you 
wherever you go, this fine handi- 
tester is ideal for use in portable 
applications when making tests 
away from the work bench or as an 
“extra” meter in the service shop, 
when the main instruments are oc- 
cupied. The combination function- 
tange switch simplifies operation. 
Measures AC or DC voltage from 
0-10, 30, 300, 1000 and 5000 volts. 
Direct current ranges are 0-10 ma 
and 0-100 ma. Ohmmeter ranges are 
0-3000 and 0-300,000. Top quality 
precision components employed 
throughout. Very popular with 


ih 
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with Low-Cost Dependable Heathkit 


ETCHED CIRCUIT VTVM KIT 


The fact that this instrument is outselling all other VIT'VM’s 
says a great deal about its accuracy, reliability, and overall 
quality. The precision and quality of the components used in 
this VTVM cannot be duplicated at this price through any 
other source. Its attractive appearance as well as its perform- 
ance will make you proud to own it. A large 442” panel meter 
is used for indication, with clear, sharp calibrations for all 
ranges. Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero-adjust and ohms-ad- 
just controls. Precision 1% resistors are used in the voltage 
divider circuit. An etched circuit board is employed for most 
of the circuitry, cutting assembly time and eliminating the 
possibility of wiring errors. It also assures duplication of lab- 
oratory instrument performance. This multi-function VITVM 
will measure AC voltage (RMS), AC voltage (peak-to-peak), 
DC voltage and resistance. There are 7 AC (RMS) and DC 
voltage ranges of 1.5, 5, 15, 50, 150, 500 and 1500. In addition 
there are 7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 
1400 and 4,000. Seven ohmmeter ranges providing multiplying 
factors of x 1, x 10, x 100, x 1000, x 10 k, x 100 k and x 1 
megohm. Center scale resistance readings are 10, 100, 1000, 
10k, 100 k ohms, 1 megohm and 10 megohms. A zero-center 
scale db range is also provided. Battery and test leads included 
with kit. Shpg. Wt. 7 Ibs. 





HEATHKIT 
V-7A 
$2595 


World’s largest selling 
VIVM kit 


% LARGE EASY-TO-READ 4 0 
% 1% PRECISION RESISTORS EMPL 
ACCURACY 


UA METER 
OYED FOR HIGH 


"9% 


Checks all types of 


r r= 
cc. 
$1995 


Locate faults quickly 


HEATHKIT 
$G-8 


Easy-to-build—prewound 


NOVEMBER, 


condensers accurately 


CONDENSER CHECKER KIT 


Check unknown condenser and resistor values 
quickly and Fs 28 Capacity measurements 
are made in ranges of ,00001 mfd-.005 mfd; 
001 mfd-.S mf a wie aie mfd; 20 vie pe ee 
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by tracing signals 


VISUAL-AURAL SIGNAL TRACER KIT 


Here is a brand new signal tracer completely re- 
designed with compact dimensions and new cir- 
cuit layout. Features built-in speaker and electron 
beam ‘‘eye” tube for signal indication and a 
unique noise locator cifcuit. Ideal for use in AM, 
FM and TV circuit investigation. RF and audio 
inputs are provided in one convenient probe with 


“Switch on probe to scleét either input. Useful for 
_ checking microphones, phono cartridges, record 
- changers, tuners, etc. Makes a handy substitution 


TV sets at the shop. Trans- 
safety i y. 
and informative con- 


and calibrated coils 


RF SIGNAL GENERATOR KIT 


Save valuable time in aligning RF tuned circuits of 
all kinds with this easy-to-use kit. Also a quick 
way to trace signals in faulty RF, IF and audio 
circuits. Designed for general service applications- 
the SG-8 covers 160 kc to 110 mc on fundamentals 
in five bands, and from !10 mc to 220 me on cali- 
brated harmonics. The entire oscillator circuit is 
built on a special sub-chassis, using prewound and 
calibrated coils. No further calibration is required 
so it is ready to use as soon as construction is 
completed. RF output is in excess of 100,000 
microvolts, controlled by both step and continu- 
ously variable controls. Complete with output 
cable and instructions. Shpg. Wt. 8 Ibs. 
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Beautifully Styled with Plenty of Room 


for the Most Complete Stereo System 


AVAILABLE IN THE FOLLOWING MODELS: 

Model SE-1B— Stereo Equipment Cabinet (birch) 

Model SE-1M— Stereo Equipment Cabinet 
(mahogany) 


514995 


Model SC-1BR— Stereo Wing Speaker Enclosure 
(birch — right end) 

Model SC-1BL— Stereo Wing Speaker Enclosure 
(birch —left end) 

Modei SC-1MR— Stereo Wing Speaker 
Enclosure (mahogany -— right end) 

Model SC-1ML-— Stereo wing Speaker 
Enclosure (mahogany — left end) 


$3995 


STEREO EQUIPMENT CABINET KIT 


Imagine! ...Stereophonic sound in your own home. This 
superbly designed cabinet holds all of your hi-fi stereo equip- 
ment and lends striking elegance to your living room. The at- 
tractive gold amd black panels, trim and hardware brilliantly 
highlight the overall effect. Rich toned grille cloth, flecked 
in gold and black, complement the cabinet. The unit has ample 
room provided for an AM-FM tuner, tape deck, stereo pre- 
amplifier, amplifiers, record changer, récord storage and 
speakers. Beautifully grained %” solid core Philippine ma- 
hogany or select birch plywood is used for construction. The 
top features a shaped edge and sliding top panel for easy 
access to the stereo tape deck and stereo preamplifier. Slid- 
ing doors are employed for convenient front access to the 


Model HH-1B Birch 
Model HH-1M Mahogany 


Now only $2997; each 


1 
The Same Superior Performance 
At a New Low Price 


“LEGATO” HI-FI SPEAKER SYSTEM KIT 


The increasing sales of the Legato has made more economical 
quantity production possible so we are passing the savings on to 
you by offering you this magnificent speaker system at a reduced 
price. Truly a ‘‘queen” among hi-fi speaker systems, the Legato 
was specially designed to meet and surpass the most stringent re- 
quirements of high fidelity sound reproduction. Two 15” Altec 
Lansing low frequency drivers cover frequencies of 25 to 500 CPS 
while a specially designed exponential horn with high frequency 
driver covers 500 to 20,000 CPS. A unique crossover network is 
built in making electronic crossovers unnecessary. Internal re- 
flections are absorbed by splayed back panel and a 3” fiber glass 
lining. The Legato emphasizes simplicity of line and form to blend 
with modern or traditional furnishings. Cabinet construction is 
%" veneer surface plywood in either African mahogany or white 
birch and measures 41° L. x 2214" D. x 34” H. All parts are precut 
and predrilled for easy assembly. Shpg. Wt. 195 Ibs. 


changer and record storage compartment. All parts of the 
cabinet are precut and predrilled for simple assembly. The 
speaker wings and center cabinet may be purchased separately 
if desired. Note: the kit is delivered equipped with panels pre- 
cut to accommodate Heathkit components and also blank 
panels to cut out for your own equipment. Measurements of 
the individual component areas follow: tape deck and pream- 
plifier area 20%” L. x 17%” W. x 10” D., record changer area 
21” W. x 16” D. x 9%” H., record storage area 225%” W. x 
14%” H. x 12%” D., speaker wing area (inside) 14” W. x 
29%” H. x 15%” D., AM-FM Tuner area 202” W. x 514” 
H. x 14” D., amplifier (2 areas) 15%” W. x 10%” H. x 
13%” D. 


OPTIONAL LEGS 
EXTRA 


HEATHKIT 
+39" 


Economical Hi-Fi For Your Home 


“BASIC RANGE” HI-Fi SPEAKER SYSTEM KIT 


True high fidelity performance at modest cost make this basic 
speaker system a spectacular buy for any hi-fi enthusiast. The 
amazing performance of this popular kit is made possible by the 
use of high quality speakers in an enclosure specially designed to 
receive them. The cabinet is aeducted port bass reflex type en- 
closure 1114" H. x 23" W. x 1134” D, It features an 8” mid range 
woofer to cover 50 to 1600 CPS and a compression-type tweeter 
with flared horn covering 1600.to 12,000 CPS. Both speakers are 
by Jensen. The adjustable flared tweeter horn allows speaker to 
be used in either upright or horizontal position. The cabinet is 
constructed of 4%” veneer surfaced plywood suitable for light or 
dark finish of your choice. All wood parts are precut and pre- 
drilled for easy assembly. Shpg. Wt. 25 Ibs. 

Attractive brass tip accessory legs convert SS-2 into attractive 
consolette. Legs screw into brackets provided. All hardware in- 
cluded. Shpg. Wt. 3 Ibs. No. 91-26 $4.95 
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HIGH FIDELITY TAPE RECORDER KIT 


Popular request for high quality, low cost tape recording and play- 
back facilities have prompted the addition of this fine unit to our line. 
The TR-1A provides monaural record /playback with fast forward 
and rewind functions. Incorporates separate erase and combination 
record /playback heads. Two speeds, 714 and 334 IPS, are selected 
by changing belt drive. Flutter and wow are held to less than 0.35%. 
Frequency response at 714 IPS +2.0 db 50-10,000 CPS, at 334 IPS 
+2.0 db 50-65,000 CPS. The extremely simple mechanical assembly is 
ideally suited to kit construction. One control lever selects all func- 
tions on deck, greatly simplifying operation. Mount in vertical or 
horizontal position. The model TE-! record /playback tape pre- 
amplifier, supplied with the mechanical assembiy, provides NARTB 
playback equalization. A record interlock prevents accidental tape 
erasure. Recording level is indicated by a 6ES **magic eye” tube. A 
two-position input selector switeh provides for mike or line input. 
Separate record and playback gain controls. Filament balance control 
allows adjustment for minimum hum level. Cathode follower output 
from playback channel is approximately 600 ohms impedance. Two 
circuit boards are used for easy assembly. Templates and instructions 
are provided to cut out panels for mounting. Overall dimensions of 
tape deck and preamp are 1514” W. x 1314" H. x 8”D. Signal-to-noise 
ratio is better than 45 db below normal recording level with less than 
1% total harmonic distortion. (Tape mechanism not sold separately.) 
Shpg. Wt. 22 Ibs. 


TAPE RECORDER ELECTRONICS KIT 


— 


Bie ‘99°: 


n des tope deck, tope recorder 
ectron mike ond roll of tape.) 


Make Your Own 
Home Recordings 


HEATHKIT 


The model TE-1 Electronics Kit can be purchased separately to re- 
place the electronics in your present tape recorder, or used in addition 
to it for stereo playback of pre-recorded tapes where a second play- 
back channel is required. Circuit may be modified for use with 
different head types. Shpg. Wt. 9 Ibs. 


HEATHKIT 
$S-1B 


$9995 $24°5 


Fill out the Hi-Fi Range 


of Your SS-2 Speaker Save Time Rewinding Tape 


Kit 
device leaves your tape recorder free 
< while it rewinds tape at the rate of 
’ in 40 seconds. 

the tape and recorder by 
“guides and heads. It will handle up to 104” tape 
reels as well as 800 reels of 8 and 16 millimeter 
film. A very useful aid to operators of movie 
eae equipment. The Heathkit Speedwinder 
ures an automatic shutoff which prevents 
ping of tape when it has rewound. A manual 
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TE-1 
$3995 


HEATHKIT 9 
yh 


All The Tools You Need For 
Building Heathkits 


COMPLETE TOOL SET 

A clear illustration of just how easy Heathkit 
building is. The pliers, diagonal sidecutters, two 
screw drivers and soldering iron are all the basic 
tools you need for building practically any 
Heathkit. Pliers and sidecutters are equipped with 
insulated rubber handles. The American Beauty 
Soldering iron has a replaceable tip to facilitate 
cleaning. All the tools are of top quality case 
hardened stee! for rugged duty and long life. With 
these simple, inexpensive tools in your hand you 
need not be afraid to tackle the most elaborate 
kit. The manual! included with this handy kit 
provides you with many useful tips on the use and 
care of your tools. It shows the all important step 
of making proper solder connections. A truly 
worthwhile investment for the beginner in elec- 
tronic kit building. Shpg. Wt. 3 Ibs. 
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HEATHKIT 
SP-2 
Model SP-1 (monaural) 
$37.95 
Model C-SP-1 (converts SP-1 to SP-2) 
$21.95 


Control both stereo 





channels simply 
and conveniently 


HEATHKIT 
WA-P2 


$1975 


Finger-tip controls for 
your operating convenience 


“MASTER CONTROL” PREAMPLIFIER KIT 


Designed as a control center for basic amplifiers the WA-P2 pro- 
vides you with true high fidelity performance for the finest audio 
systems. Five switch-selected inputs accommodate a record changer, 
tape recorder, AM-FM tuner, TV receiver, microphone, etc., each 
with level control. Provision is also made for a tape recorder out- 
put. Ideal for “remote”’ installations, the WA-P2 features a low 
impedance cathode-follower output circuit allowing greater length 
of output lead. Full frequency response is obtained within #114 
db from 15 to 35,000 CPS and will do full justice to the finest avail- 
able program sources. Equalization is provided for records through 
separate turnover and rolloff switches for LP, RIAA, AES, and 
early 78’s. A special hum balance control allows setting for mini- 
mum hum level. Power for operation is required from basic ampli- 
fier or external source. Shpg. Wt. 7 Ibs. 


- 


MONAURAL-STEREO PREAMPLIFIER KIT 


This expertly designed preamplifier provides all the controls 
required for either standard monaural (single channel) or 
stereo (dual channel) sound reproduction. Features building 
block design... you can start with a basic preamplifier and 
add a second channel for stereo later on, without rewiring. 
Second channel plugs in for fast conversion. The complete 
model SP-2 (stereo) features twelve separate inputs, six on 
each channel with input level controls. Six dual-concentric 
controls consist of: two 8-position selector switches, two bass, 
two treble, two volume lével and two loudness controls, a 
scratch filter switch and a 4-position function switch (separate 
on-off switch). The function switch provides settings for ster- 
eo, two-channel mix, channel A or B,for monaural use. In- 
puts consist of tape, mike, mag phono and three high-level 
inputs. Tape input has NARTB equalization and input selec- 
tor provides for RIAA, LP, 78 record compensation. EF86 
tubes are used in the input stages along with hum balance 
controls to assure low hum and noise. Two cathode follower 
outputs with level controls provided in addition to two sepa- 
rate tape outputs for stereo recording. A remote balance con- 
trol with twenty feet of cable allows balancing the stereo sys- 
tem from listening position. Construction is greatly simplified 
through the use of two printed circuit boards (one in each 
channel) and encapsulated printed circuits. The beautiful vinyl 
clad steel cover has leather texture in black with inlaid gold 
design. Built-in power supply. 


HEATHKIT 
UA-1 


$2195 


A low cost 
versatile performer 


“UNIVERSAL” 12-WATT AMPLIFIER KIT 


A true high fidelity performer in every sense of the word, the UA-! 
makes an ideal basic amplifier for any hi-fi system and is a perfect 
addition to gear your present hi-fi system for stereo sound. Uses 
6BQ5 /EL84 push-pull output tubes for less than 2% harmonic 
distortion throughout the entire audio range (20 to 20,000 CPS) at 
full 12 watt output. The on-off switch is located right on the chassis 
and an octal socket is provided for connecting a preamplifier for 
remote control operation. The specially designed output trans- 
former provides excellent stability and frequency response. Taps 
for 4, 8 and 16 ohm speakers, with switched damping for “‘unity”’ 
or ‘“‘maximum”’ on the 16-ohm tap. An input level control is pro- 
vided for use in wired music systems where a*preamplifier is not 
required. This versatile unit is the latest addition to the fine line of 
Heathkit basic amplifiers. Shpg. Wt. 13 Ibs. 
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DELUXE AM-FM TUNER KIT 


Outstanding features in both styling and circuitry are com- 
bined in this 16-tube deluxe AM-FM combination tuner to 
bring you the very finest in program sources, for your listening 
enjoyment. Features include three circuit boards for easy con- 
struction and high stability—prewired, prealigned FM front 
end—built-in AM rod antenna—tuning meter—AFC (auto- 
matic frequency control) with on-off switch and flywheel 
tuning. AM and FM circuits are separate and individually 
tuned making it ideal for stereo applications. Cathode follower 
outputs with individual controls are provided for both AM and 
FM. Other features include variable AM bandwidth, 10 kc 
whistle filter, tumed-cascode FM front end, FM AGC and 
amplified AVC for AM. The unique IF limiter design auto- 
matically provides the number of limiting and IF stages re- 
quired for smooth non-flutter reception. The silicon diode 
power supply is extremely conservatively rated and is fuse 
protected assuring long service life. A tuning meter shows 
when the station is tuned-in for clearest reception on AM or 
FM. Use of three circuit boards greatly simplifies construc- 
tion of circuit, you do only a minimum of wiring. All IF trans- 
formers and coils are prealigned so it will be ready to operate 
as soon as construction is completed. Appearance of this top- 
quality unit is further enhanced by the vinyl-clad steel cover in 
black with inlaid gold design. A multiplex jack is provided 
for addition of converter unit to receive multiplex stereo 
broadcasts on FM. A top dollar value. 


HEATHKIT 
BC-1A 


$26"5 


Wide range broadcast reception 


HIGH FIDELITY AM TUNER KIT 5 

This AM tuner was designed especially for high fidelity applica- 
tions. It incorporates a special detector using crystal diodes, and 
the IF circuit features broad bandwidth to assure low signal 
Sogachge “Lneepndeay mee egsicgedecrnd: . 
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HEATHKIT 


PT-1 





A deluxe AM-FM 
tuner combination 
loaded with extras! 


HEATHKIT 
FM-3A 


$26" 


Enjoy static-free FM entertainment 


HIGH FIDELITY FM TUNER KIT 


FM programming, your least expensive source of high fidelity will 
provide you with years of real enjoyment. This beautifully styled 
FM tuner features broad-banded circuits for full fidelity and better 
than 10 uv sensitivity for 20 db of quieting to pull in stations with 
clarity and full volume. Covers the complete FM band from 88 to 
108 mc. Stabilized, temperature-compensated oscillator assures 
negligible drift after initial warmup. A ratio detector provides 
high-efficiency demodulation without sacrificing hi-fi performance. 


_ IF and ratio transformers are prealigned, as is the front end tuning 
unit, making special alignment equipment unnecessary. Edge- 
lighted glass 


rule dial for easy tuning. You need not wait to 
at this low price. Shpg. Wt. 8 Ibs. 


>n Harbor 20, Mich. 





“EXTRA PERFORMANCE” 
55 WATT HI-Fi AMPLIFIER KIT 


Another Heathkit first! An honestly rated high power amplifier 
with many top quality features at less than a dollar per watt. 
Full audio output is conservatively rated at 55 watts from 20 
CPS to 20 ke with less than 2% total harmonic distortion 
throughout the entire range. Unique paired output connections 
permit instant switch selection of “unity” or “maximum” 
damping factors for all 4, 8 or 16 ohm speakers. Each output 
has an optimized current feedback circuit for unity damping 
so that there will be no compromise im performance when 
any of the impedances is used. This current feedback circuitry 
is entirely shorted out when not in use to obtain the highest 
possible damping factor. Features include level control and 
“on-off” switch right on the chassis plus provision for remote 
control from preamp, etc. Famous “bas-bal” circuit conven- 
iently balances EL-34 output tubes. These heavy duty push- 
pull tubes operate into a high quality tapped-screen trans- 
former designed especially for this unit. A 70-volt output on 
the transformer provides for P.A. or large music systems. The 
silicon diode power supply features a protection device that 
controls current until tubes have warmed up, greatly increasing 
service life of all components. The stylish black and gold case 
measures 6” H. x 8%” D. x 15” W. Convenient pilot light on 
the chassis. Thoughtful circuit layout makes this kit easy to 
build. Dollar for watt you can’t beat this buy. Shipped express 
only. Shpg. Wt. 28 Ibs. 





HEATHKIT 
W-7M 


55 watts of hi-fi power at 








only $1 per watt 


%e BEAUTIFULLY STYLED IN BLACK AND GOLD 
%& UNITY OR MAXIMUM DAMPING 


et & wo ‘tT 
Fae 


HEATHKIT 
#597° 


ae 
id 
y Ve of ? 
EM 109" 


HEATHKIT 
$39” 


Plenty of Reserve Power 
Without Distortion 


“HEAVY DUTY” 70-WATT HI-Fl AMPLIFIER KIT 


Top-Flight Performance 
for the Critical Listener 


25-WATT HI-FI AMPLIFIER KIT 


Considered top value in its power class by leading 
organizations, the W-5M 

incorporates all the design features required by 
' the super critical listener. Features include a 
Peerless output transformer and 

KT66 tubes. The circuit is rated at 25 watts and 
will follow instantaneous power peaks of a full 


Faithful Sound Reproduction 
with Minimum Investment 


20-WATT HI-Fl AMPLIFIER KIT 


This fine amplifier will amaze you with its out- 
standing performance. It features a true Williamson 
circuit with extended frequency response, low dis- 
tortion, and low hum levels. Enjoy true hi-fi with 
only a minimum investment compared to other 
units on the market. 5881 tubes and a special 
Ouiput transformer are em- 

ployed to give you full fidelity at minimum cost. 
Frequency response extends from 10 CPS to 100 ke 
within +1 db at 1 watt assuring you of full cover- 
age of the audio range. Clean, clear sound am- 
plification itsthat hold harmonic * 
distortion at 1.5% and IM distortion below 2.7% 
at full 20 watt output. Hum and noise are 95 db 
below full output. Taps on the output transformer 
5 pew 8 or 16 ohms to match the speaker system 





investment will bring you years of listening enjoy- 


ean ne Seer any, Spe. Wt. 28 Ibs. 
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When You Buy Hentat 


“BOOKSHELF” 12-WATT AMPLIFIER KIT 


The model EA-2 combines eye-pleasing style and color with 
many extra features for high quality sound reproduction. This 
fine amplifier provides full range frequency response from 20 
to 20,000 CPS within +1 db. Harmonic distortion is less than 
1% at full 12 watt output over the entire range (20-20,000 
CPS). IM distortion is less than 1.5% at 12 watts with low 
hum and noise. Miniature tubes are used throughout the ad- 
vanced circuitry, including EL84 output tubes in a push-pull 
tapped-screen output circuit using a special designed output 
transformer. Transformer has taps at 4, 8 and 16 ohms. The 
model EA-2 has its own built-in preamplifier with provision 
for three separate inputs, mag phono, erystal phono and tuner. 
The mag phono input features RIAA equalization. Separate 
bass and treble controls are provided with boost and cut action. 
A special hum-balance control assures quiet operation. The 
luxury styled cabinet has a smooth simulated leather texture 
in black with inlaid gold design and is constructed of vinyl 
plastic bonded to steel. It resists scuffing, wear, abrasion, and 
chemicals. The front panel features brushed-gold trim: and 
buff knobs with gold inserts for a very pleasing appearance. 
An amber neon pilot lamp indicates when the amplifier is on. 
Cabinet measures 1242” W. x 3544” D. x 4%” H. making it 
suitable for use on a bookshelf, end table, etc. High quality 
is emphasized throughout for performance matching ampli- 
fiers costing many times more. Shpg. Wt. 15 Ibs, 


aa 


HEATHKIT 
#35°° 


A Bargain Package of 
Power and Performance 


GENERAL-PURPOSE 20-WATT AMPLIFIER KIT 
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Invaluable for 
Hi-Fi Testing 





HEATHKIT 
EA-2 
Combines beauty, style 
and quality 


% LESS THAN 1% DISTORTION AT FULL OUTPUT OVER 
ENTIRE AUDIO RANGE. 


% BUILT-IN PREAMPLIFIER 


HEATHKIT 
AV-3 


HEATHKIT 
AW-1 


$2950 


Measure Exact 
Power Output 


AUDIO WATTMETER KIT 


Here is a fine meter to accurately measure output 
wattage. Five power ranges cover 0-5 mw, 50 mw, 
500 mw, 5 w and 50 w full scale. Five switch se- 
lected db ranges cover —10 db to +30 db. All 
indications are read directly on the large 44%" 200 
ua meter. Frequency response is +1 db from 10 
CPS to 250 ke. External or internal load resistors 
are selected with convenient front panel switch. 
Non-inductive foad resistors are built in for 4, 
8, 16 or 600 ohms imped Precision multiplier 
resistors are used for high accuracy and incorpo- 
rates a crystal diode bridge for wide-range fre- 
quency response. Modern styling and convenient 
front pane! design. Cabinet is ventilated to allow 
efficient cooling of load resistors. Shpg. Wt. 7 Ibs. 











HEATHKIT 


CE-1 


CONTEMPORARY 
Model CE-1B Birch 
Model CE-1M Mahogany 


TRADITIONAL 
Model CE-1T Mahogany 


Combine all your Hi-Fi equipment 


in this attractive cabinet 


CHAIRSIDE ENCLOSURE KIT 


This Chairside Enclosure lets you combine all of your hi-fi 
equipment into one compact control center and, at the same 
time add a beautiful piece of furniture to your home. The 
CE-1 is designed to house the AM and FM tuners (BC-1A 
and FM-3A) and the WA-P2 preamplifier along with the 
majority of record changers which will fit into the space pro- 
vided. Adequate room is available in the rear of the unit to 
house any of the Heathkit amplifiers designed to operate with 
the WA-P2. The enclosure is flexible enough to give you a 
large choice im component installation. If only one tuner and 
the preamplifier are used, the two units can be installed in the 
tilt-out drawer, or if more convenient, either unit can be placed 
in the space provided in front of the changer compartment. 
The tilt-out shelf can be installed on either right or left side 
and the lift-top lid is similarly designed to lift from either side 
depending on your choice during construction! Good ventila- 
tion is achieved through appropriately placed slots in the 
bottom and back of the enclosure. Overall dimensions are 
18”W. x 24” H.x 35%” D. The changer compartment meas 
ures 17%” L.x 16” W.x9%” D. All parts are precut and 
predrilled for easy assembly and attractive hardware is sup- 
plied to match each style. The contemporary cabinet is avail- 
able in either mahogany or birch and the traditional cabinet 
is available in mahogany only. Furniture grade plywood can 
be finished to your taste. Shpg. Wt. 46 Ibs. 


+34 
Your own source of 
Hi-Fi audio signals 


AUDIO SIGNAL GENERATOR KIT 


The model AG-9A is “made to order” for high 
fidelity applications, and provides quick and ac- 
curate selection of low-distortion signals from 10 
CPS to 100 kc. Three rotary switches select two 
significant figures and a multiplier to determine 
audio frequency. Incorporates step-type and a 
continuously variablé output attenuator. Output 
indicated on large 444" panel meter, calibrated in 
volts and db. Attenuator system operates in 10 db 
steps, corresponding to meter in 
ranges of 0-.003, .01, .03, .1, .3, 1, 3 and 10 volts 
RMS. “Load” switch permits use of built-in 600- 
chen lend, av esterase ee 

indicators accurate to with- 
in pele eae pee deg rt 1 of 1% between 20 
and 20,000 CPS. Shpg. Wt. 8 Ibs. 


HEATHKIT 9 
saers 


3 Audio test instruments 
in one compact unit 


Complete high fidelity testing facilities are yours in 
the AA-I. It combines the functions of three 
separate instruments; an AC VTVM, audio watt- 
meter and a complete IM analyzer with filters and 
high and low frequency oscillators built in. VTVM 
ranges are: 0-.01, .03, .1, .3, 1, 3, 10, 30, 100 and 
300 volts (RMS). Db scale reads from ~65 to +$2 
dbm. Wattmeter ranges are: .15 mw, 1.5 mw, 15 
mw, 150 mw, 1.5 w, 15 w and 150 w. IM scales 

me ta Ea Pot Ae a gp age: 
Posies tanesieh oe resistors of 4, 8, 16 or 600 


formation on use of instrument. Shpg. Wt. 13 Ibs, 


instructions provided 
operation. Shpg. Wt. 13 Ibs. 


HEATHKIT 
sag*° 


Check amplifier 
distortion quickly 


HARMONIC DISTORTION METER KIT 


Valuable in both designing and servicing of audio 
circuits, the HD-i used with an audio signal 
generator. will accurately measure harmonic dis- 
tortion at any or all frequencies between 20 and 
20,000 CPS. Distortion is read on pane! meter in 
ranges of 0-1, 3, 10, 30 and 100% full scale. Full 
scale voltage ranges of 0-1, 3. 10 and 30 volts are 
nestor for the initial reference settings. Signal- 
is measured on a separate meter 
scale peg nape in db. Features high input im- 
pedance (300,000 ohms) and 1% precision resis- 
tors in the VTVM voitage divider circuit for excel- 
lent sensitivity and accuracy. High quality com- 
ponents insure years of dependable service. Com- 
plete for easy assembly and 
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Heathiati ane Your Bott Dolan Value 


TRANSISTOR PORTABLE RADIO KIT 


The overwhelming sales of this outstanding transistor portable 
have made a substantial price reduction possible ...in addi- 
tion, an all new plastic molded case adds the finishing touch to 
the exceptional circuitry. Six name-brand (Texas Instrument) 
transistors are used for extra good sensitivity and selectivity. 
The 4” x 6” PM speaker with heavy magnet provides excellent 
tone quality. Use of this large speaker and roomy chassis make 
it unnecessary to crowd components adding greatly to the ease 
of construction. Tiansf6rmersare'prealignediso itis ready for 
service as soon a§ construction is completed, A touchup in 
alignment is easily accomplished on a station by following 
simple instructions im Manual. Alignment ‘furnished. Has 
built-in rod-typé antémma for reception im all locations. Six 
standard size “1” flashlight cells are used for extremely long 
battery life (between 500 and 1000 hours) amd they can be 
purchased almost anywhere. Cabinet is two-tone blue molded 
plastic with pull-out carrying handle. Dimensions are 942” L. 
x 7%” H. x 4” D. Shpg. Wt. 6 Ibs. 


Model XR-1-L: Identical to XR-1-P except in genuine leather 
case. Rich, warm sun-tan tone. Leather carrying strap included. 
Shpg. Wt. 7 Ibs. 


Leather Case: can be purchased separately if desired. Fits all 
XR-1P’s and XR-I’s. No. 93-1. Shpg. Wt. 3 Ibs. $6.95. 


HEATHKIT 
CcT-1 


$795 


Pin-point your 
exact location 


Test condensers right 
in the circuit 





HEATHKIT 


XR-1-P 








MODEL XR-1-L 


$3495 


Newly designed plastic 
case ...new low price! 


*% 4” X 6” SPEAKER FOR “‘BIG SET 
% LONG BATTERY LIFE (500 to 1 


HEATHKIT 95 
BEE + 352°, 


(6 volt model FD-1-6) 
(12 volt model FD-1-12) 


Detects 
gas fumes 


FUEL VAPOR DETECTOR KIT 


Protect your boat and passengers 
against fire and explosion with one 
of these fuel vapor detector kits. 


: safe to start the engine. A pilot lamp 


shows when the detector is operat- 
ing. Easy to build and install, even 


TONE 
) Hours) 


HEATHKIT 
MC-1 
$42" 


Save your 
boat batteries 


MARINE CONVERTER KIT 


Charge 6 or 12 volt batteries with 
this marine converter and battery 
charger. A_panel mounted 25 am- 
pere meter contihuously monitors 
the charging current. Moisture and 
fungus proofed for rugged marine 
use. Convection cooling prevents 
unsafe temperature rise. The MC-! 
has no moving parts, tubes nor 
blowers to wear out or break. Mount- 
ing brackets are supplied for easy 
installation on any boat. Ideal for 
keeping batteries fully charged or to 
supply extra current for appliances, 
Shpg. Wt. 16 ibs. 
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“APACHE” HAM TRANSMITTER KIT 


Fresh out of the Heath Company laboratories, the brand-new 
“Apache” model TX-1 ham transmitter features modern sty!- 
ing and the latest in circuitry for extra fine performance. The 
“Apache” is a high quality transmitter operating with a 150 
watt phone input and 180 watt CW input. In addition to CW 
and phone operation, built-in switch selected circuitry pro- 
vides for single-sideband transmission through the use of a 
plug-in external adapter. These SSB adapters will be available 
in the near future. A compact, stable and completely redesigned 
VFO provides low drift frequency control necessary for SSB 
transmission. A slide rule type illuminated rotating VFO dial 
with vernier tuning provides ample bandspread and precise 
frequency settings. The bandswitch allows quick selection of 
the amateur bands on 80, 40, 20, 15 and 10 meters. (11M 
with crystal control). This unit also has adjustable low level 
speech clipping and a low distortion modulator stage employ- 
ing two of the new 6CA7/EL-34 tubes in push-pull class AB 
operation. Time sequence keying is provided for “chirpless” 
break-in CW operation. The final amplifier is completely 
shielded for greater TVI protection and transmitter stability 
Die-cast aluminum knobs and front panel escutcheons add to 
the attractive styling of the transmitter. Pi network output 
coupling matches antenna impedances between 50 and 72 
ohms. Shpg. Wt. 107 Ibs. 


$50.00 deposit required on C.O.D. orders. Shipped motor freight unless other 
wise specified. 


HEATHKIT 


TX-1 





Complete Versatility for Top- 
Notch Amateur Communications 


%& NEWLY DESIGNED VFO—ROTATING SLIDE RULE DIAL 
% MODERN STYLING—PROVISION FOR SSB ADAPTER 


HEATHKIT 
$6495 
Phone & CW Facilities 
at Low Cost 


EAT T 
189% 

You’ll be Proud to Own 
This Outstanding Performer 


HEATHKIT 
$35" 


An Ideal 
Code Transmitter 


DX-20 CW TRANSMITTER KIT 

Designed especially for CW work, the DX-20 
features high efficiency at low cost. An ideal rig 
for the novice or advanced-class CW operator. 
Plate power input is 50 watts, and covers 80, 40, 
20, 15, 11 and 10 meters with single knob band- 
switching. Features a single 6DQ6A tube in the 
final amplifier stage and a 6CL6 as a crystal oscil- 
lator. Pi network output circuit matches various 
antenna impedances between 50 and 1000 ohms 
and reduces harmonic output. Top-quality parts 
are featured throughout, including “‘potted” trans- 
formers, etc., for long service life. Complete shield- 
ing to minimize TVI. Removable metal pull-out 
plug on left end of cabinet provides access for 
crystal changing. Very easy to build with complete 
instructions supplied. Shpg. Wt. 19 Ibs. 


DX-100 PHONE AND CW TRANSMITTER KIT 
Well known for its high quality and fine per- 
formance the DX-100 features a built-in VFO, 
modulator, and power supply, complete shielding 
to minimize TVI, and a pi network coupling to 
match impedances from 50 to 600 ohms. RF out- 
put is in excess of 100 watts on phone and 120 watts 
on CW, for clean strong signals on all ham bands 
from 10 to 160 meters. Single knob bandswitching 
and illuminated VFO dial and meter face add real 
operating convenience. RF output stage uses a pair 
of 6146 tubes in parallel, modulated by a pair of 
1625's. High quality components are used through- 
out, such as potted transformers, silver-plated or 
solid coin silver switch terminals, aluminum-heat 
dissipating caps on the final tubes, copper plated 
chassis, etc. Shpg. Wt. 107 Ibs. 

$50.00 deposit required on C.O.D. orders. Shipped 
motor freight unless otherwise specified. 


DX-40 PHONE AND CW TRANSMITTER KIT 
An outstanding buy in its power class the DX-40 
provides both phone and CW operation on 80, 40, 
20, 15, 11 and 10 meters. A single 6146 tube is used 
in the final amplifier stage to provide full 75 watt 
plate power input on CW, or controlled carrier 
modulation peaks up to 60 watts for phone opera- 
tion. Modulator and power supplies are built in 
and single-knob bandswitching is combined with 
the pi network output circuit for complete operating 
con i Complete shielding to minimize TVI. 
Provision is made for threecrystals. A four-position 
switch selects any of the three crystals or a jack for 
external VFO. Crystal sockets are reached through 
access door in rear of cabinet. High quality 
D’Arsonval movement panel meter. Shpg. Wt. 
25 Ibs. 
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“MOHAWK” HAM RECEIVER KIT 

Here is a ham receiver that any radio operator would be 
proud to own. The “Mohawk” has all the functions required 
for high quality communications with clear, rock-steady re- 
ception on all bands. This 15-tube receiver features double 
conversion with IF’s at 1682 kc and 50 ke and covers all of 
the amateur frequencies from 160 through 10 meters on 
seven bands with an extra band calibrated to cover 6 and 2 
meters using a converter. Receiver accommodations are pro- 
vided for these converters which will be available in Heathkits 
soon. The “Mohawk” is specially designed for single-sideband 
reception with crystal controlled oscillators for upper and lower 
sideband selection. A completely preassembled, wired and 
aligned front end coil assembly assures ease of construction 
and top performance of the finished unit. Other features in- 
clude five selectivity positions from 5 kc to 500 CPS, bridged 
T-notch filter for maximum heterodyne rejection, and a built- 
in 100 ke crystal calibrator. The set provides a 10 db signal- 
to-noise ratio at less than 1 microvolt input. Front panel 
features S meter, separate RF, IF and AF gain controls, T- 
notch tuning, T-notch depth, ANL, AVC, BFO, bandswitch, 
tuning, antenna trimmer, calibrate set, calibrate on, CW- 
SSB-AM, receive-standby, upper-lower sideband, selectivity, 
phone jack and a wide band rotating slide rule type vernier 
tuning dial with easy to read calibrations. Shpg. Wt. 67 Ibs. 


$50.00 required on C.O.D. orders. Shipped motor freight unless otherwise 
specified. 


ta 
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HEATHKIT 
RX-1 


Now in Kit Form a Top 


Quality Ham Band Receiver 


% PREWIRED AND ALIGNED FRONT END COIL ASSEMBLY. 
% CRYSTAL CONTROLLED OSCILLATORS FOR DRIFT- 


FREE RECEPTION. 


ko 
ko $23°5 


Eliminates Hand 
Switching 


ELECTRONIC VOICE CONTROL KIT 
This unique device allows you to 
switch from receiver to transmitter 
merely by talking into your micro- 
phone .. . you get the advantage of 
“telephone-type conversation”’ as in 
single sideband but with regular AM 
transmission. The unit is adjustable 
to all conditions by sensitivity con- 
trols provided. A variable time delay 
control changes the “hold’’ time. 
Provision is made for receiver and 
speaker connections and also for a 
117 volt antennarelay. Built-in power 
supply. Complete instructions pro- 
yided Shpg. bbe ‘5 Ibs. 


na 
Quick Check of 
Transmitter Operation 


RF POWER METER KIT 


This self contained unit requires no 
power for operation. You simply 
place it close to the transmitter 
antenna to sample the RF field which 
is then indicated on the panel meter. 
Operates with any transmitter having 
an output frequency between 100 kc 
and 250 mec, regardless of power. 
Sensitivity is 0.3 volts R MS fullscale, 
and a special control on the panel 
allows for further adjustment of the 
sensitivity. Measures 3%" W. x 6%" 
L. x 2" D. An easy way to put your 
mind at ease concerning transmitter 
aperetion. Shpg. Wt. 2 Ibs. 
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DUAL-CHASSIS 20 WATT HI-FI ) 12” UTILITY SPEAKER 


AMPLIFIER KIT . 


Medel W3-AM 
(Shpg. Wt. 29 Ibs.) 


$4975 


Mode! 401-6 
(Shpg. Wt. 7 Ibs.) 


BROADCAST BAND RADIO KIT ELECTRONIC CROSSOVER KIT 


Model XO-1 $ 95 
(Shpg. Wt. 6 Ibs.) 18 


(less cabinet) 


Model BR-2 
(Shpg. Wt. 10 Ibs.) 


GRID DIP METER KIT VIBRATOR POWER SUPPLY KIT 


Mode! GD-1B 
(Shpg. Wt. 4 Ibs.) 


6 volt Model VP-1-6 
12 volt Model VP-1-12 
» (Shpg. Wt. 4 ibs.) 


ISOLATION TRANSFORMER KIT ELECTRONIC SWITCH KIT 


Model IT-1 
(Shpg. Wt. 9 Ibs.) 


$165° 


Model $-3 
(Shpg. Wt. 8 Ibs.) 


DIRECT-READING CAPACITY * 
METER KIT 


TUBE CHECKER KIT 


Mode! CM-1 
(Shpg. Wt. 7 tbs.) 


$295° 


Model TC-2 ; 
(Shpg. Wt. 12 Ibs.) $3495 
CATHODE RAY TUBE 
CHECKER KIT 


LABORATORY RF 
GENERATOR KIT 


Model CC-1 t 
(Shpg. Wt. 10 tbs.) | 


Model 1G-1 
(Shpg. Wt. 16 Ibs.} 


Model AR-3 
(Shpg. Wt. 12 Ibs.) 


$2995 


(less cabinet) 


“Q” MULTIPLIER KIT 


Une 


Mode! QF-1 
(Shpg. Wt. 3 Ibs.) 


$995 


VARIABLE FREQUENCY 
OSCILLATOR KIT 


Model VF-1 
(Shpg. Wt. 7 Ibs.) 


REGULATED POWER SUPPLY KIT 


—_—_ 


Model PS-3 
(Shpg. Wt. 17 Ibs.) 


$35%° 


EASY TIME PAYMENTS 
AVAILABLE FOR YOUR 
CONVENIENCE... 


Any order totaling $90 or more can 


be paid for in small monthly pay- 


ments (send for complete details). 


“Q” METER KIT 


Model QM-1 
(Shpg. Wt. 14 Ibs.) 


CRYSTAL RADIO KIT 


a 


$7295 


Mode! CR-1 
(Shpg. Wt. 3 Ibs.) 


“AUTOMATIC” CONELRAD 
ALARM KIT 


‘ 


1395 


Model CA-1 
(Shpg. Wt. 4 Ibs.) 


PROFESSIONAL 
COUNTER KIT 


RADIATION 


Mode! RC-1 
(Shpg. Wt. 8 Ibs.) 


$7995 


VOLTAGE CALIBRATOR KIT 


Model VC-3 $ 50 
(Shpg. Wt. 4 Ibs.) 12 


RESISTANCE SUBSTITUTION 
BOX KIT 
(Shpg. Wt. 2 Ibs.) 
$550 
BOX KIT 
Model CS-1 
‘ $550 
DECADE CONDENSER KIT 
(Shpg. Wt. 3 Ibs.) 
$165° 
Mode! DR-1 
(Shpg. Wt. 4 Ibs.) 


Model RS-1 
CONDENSER SUBSTITUTION 
(Shpg. Wt. 2 ibs.) 
Model DC-1 
DECADE RESISTANCE KIT 
$4g5° 
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PORTABLE TUBE CHECKER KIT 


Model TC-2P 


(Shpg. Wt. 15 Ibs.) 


$38°5 


ELECTRONIC IGNITION 
ANALYZER KIT 


MODEL IA-1 


, (Shpg. Wt. 20 Ibs.) 
$5995 


IMPEDANCE BRIDGE KIT 


‘ 


Model 1B-2A 


TV PICTURE TUBE TEST ADAPTER’ 
FOR TC-2 AND TC-2P 


Model 355 
(Shpg. Wt. 1 Ib.) 


$4gs5o 


SCOPE PROBES 
Scope Demodulator Probe Kit 


Model 337-C 


Oa (Shpg. Wt. 1 Ib.) 
i $350 
low Capacity Probe Kit 


Model 342 
(Shpg. Wt. 1 ~" ZO 
$350 . 


“LOW RIPPLE” BATTERY 
ELIMINATOR KIT 


— 


Model BE-5 


BINDING POST KIT 
y 


v¢ 


\ 
AJ 
| ( Mode! 362 


1 o& (Shpg. Wt. 1 Ib.) 


a 


+ 


$goo 


BATTERY TESTER KIT 


Mode! BT-1 
(Shops. Wt. 2 Ibs.) 


$g5o 





Sil 


VTVM PROBES 
30,000 Volt DC HV 


—_— Probe Kit No. 336 


Shpg. Wt. 2 Ibs. $4.50 

Peak-to-peak Voltage 
-_ Probe Kit No. 338-C 

Shpg. Wt. 2 Ibs. $5.50 


ELECTRONIC ANALOG 
COMPUTER KIT 
Full Computer Group C 


$945°° 


Etched Circuit RF 
Probe Kit No. 309-C 
Shpg. Wt. | ib. $3.50 


ENLARGER TIMER KIT 


Model ET-1 
Shpg. Wt. 3 Ibs.) 


Free 


Send for this 
informa- 
tive booklet 
describing these and mony other 


$5950 $39°5 


(Shpg. Wt. 12 Ibs.) (Shpg. Wt. 21 Ibs.) Write for free folder. do-it-yourself kits. 


ORDER DIRECT BY MAIL... from the 
WORLD’S LARGEST MANUFACTURER 


OF ELECTRONIC INSTRUMENTS IN KIT FORM 
Save % or more over equivalent ready-made products by 
buying direct and assembling them yourself. You gain price- 
less knowledge through complete and informative construc- 
tion manuals. 


HEATH COMPANY 4 svtsisiory) af Doyitr>m, ix. BENTON 
[ 


LP Vii te). me iere ifei. B 


SHIP VIA 
CZ Parcel Post 


Name 





ORDER 
BLANK 


NOTE: All prices and speci- 
fications subject to change 
without notice. 


Address. 


C) Express 





Ci Freight 


C Best Way 


City & Zone _—— i 


(PLEASE PRINT) 








MODEL NO 





Enclosed find ( ) check ( ) 
money order for__.____ ane 
Please ship C.0.D. ( ) postage 
enclosed for_ _pounds. 
On Express orders do not include 

ion charges—they will 
be collected by the express agency 
at time of delivery. 


QUANTITY ITEM PRICE 




















On Parcel Post Orders include post- 
age for weight shown. All prices 
are NET F.0.B. Benton Harbor, 
Michigan, and apply to Continental 
U.S. and Possessions only. 








POSTAGE 





( SEND FREE Heathkit Catalog 
TOTAL 
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AUDIO—HIGH FIDELITY 


LOWDOWN ON 
TAPE PLAYBACK 
EQUALIZATION 





OUTPUT 


aE —— 


| 
b> 
tS ctritRa) °° Leop warts 


For proper reproduction of prerecorded tapes, 
your tape playback amplifier should have 
NARTB equalization. Unfortunately, many tape 
recorders don’t have it. Here’s how it works, and 
some simple circuits to add the NARTB curve 
to your hi fi or tape recorder 


By HERMAN BURSTEIN and HENRY C. POLLAK* 


OMMERCIAL prerecorded tape 
generally use NARTB equa 
tion at the 7.5-ips speed. | 
flat response when playing 
tapes, the playback amplifier must | 
vide NARTB playback compensat 
mainly a lot of bass boost (see Fig 
However, many home tape re 
particularly the older and less expe 
sive ones, do not have NARTB |} 
back equalization, but some othe. 
Fig. 1—The NARTB of bass-boost characterist inst 
playback equaliza- Also, a number of contro f 
tion curve. that have a special input for a tap 
head fail to supply NARTB compe: 
sation. Such tape machines and cont 
amplifiers generally provide 
amount of boost, starting 
frequency. Therefore, a 
RI=77 K (rp,R, ,Rg, !N PARALLEL) tape played on such a ma 
to sound thin in the bass 
To get flat response 
prerecorded tapes, you 
change the playback e 
cuit of the tape machine 
amplifier to produce the cu 
If playback equalization 


tp! MEG 


oO 





EQUALIZATION 
t2-5ase* 3.18 KC 
C IS IN wf & R IN MEGS 


Fig. 2—Fundamental losser- 
type bass-boost circuit. 


EF86,5879 OR 6AU6 
B+ 

rp! MEG =~ 

APPROX oe 

GRID (FOLLOWING 

PLAYBACK GRID RES) 

HEAD : OK 


Prt 
7$ 


Ri=rp Ry ,@ Rg IN PARALLEL =77 K 


(ADy TO ABOUT 1.2K) 


Fig. 3 — Practical bass-boost circuit 
using a pentode. 


78 


corder is changed, the 

ord equalization must 
correspondingly to yield fia 
when playing tapes reco 
machine. Therefore, you 
to introduce NARTB playback 


*Authors of Elements of 7 
cuits, Gernsback Library, N« 


(ADJ TO ABOUT 
700 2) 


Ris ‘ps R; & Rg IN PARALLEL= 47 K 
yy 
Fig. 5—Practical bass-boost cir- 


cuit using a high-mu_ triode. 


Fig. 6—A medium-mu triode in 
a practical bass-boost circuit for Ri=R IN SERIES WITH rp & Ry IN PARALLEL, & 
a tape playback amplifier. ALL THESE IN PARALLEL WITH Rg=/47 k 
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zation using a switch. This lets you 
use the original equalization when 
playing tapes recorded on the modified 
machine and NARTB equalization when 
playing commercial tapes. As you will 
soon see, the components in the equal- 
ization circuit are so few that the 
problem of switching between the two 
circuits is not complicated. Generally; 
a simple double-throw switch will do 
the job. 


So the technician or handy audio- 
phile can incorporate the correct cir- 
cuit values for NARTB equalization, 
we will analyze the most commonly used 
playback boost circuits. First, however, 
it would be helpful to explain why 
bass boost is required when playing a 
tape, and to state some general prin- 
ciples of playback equalization. 


Bass boost in playback 

The playback head is an 
device essentially a ferromagnetic 
material with a winding. Its output 
voltage is proportional to the rate at 
which the magnetic field on the tape 
changes—proportional to frequency. 
Thus the head’s output decreases 6 db 
per octave as frequency declines, mak- 
ing a very substantial quantity of 
compensating bass boost necessary—up 
to 36 db of it for NARTB equalization. 
Where the NARTB curve is employed, 
bass boost starts (3-db rise) at 3,180 
cycles and continues to rise with de- 
clining frequency, but eventually levels 
off so that at 50 cycles it is 3 db below 
the maximum bass boost eventually at- 
tained. 

Since the declining output of the 
playback head follows a 6-db-per-octave 
slope, the bass-boost curve must do the 
same. Therefore, R-C circuits which 
have such a characteristic are used in 
playback bass-boost circuits, whether of 
the losser or feedback type. In feed- 
back circuits, only voltage-feedback 
types are used. Use of current feed- 
back—produced by a large cathode 
resistor—would necessitate bypassing 
the resistor with an inductor to boost 
the bass, a practice that is objection- 
able because of the disadvantages of 
inductors for such use—hum pickup, 
cost, lack of precise NARTB equaliza- 
tion. 

Although the output of the playback 
head continually drops 6 db per octave 
with decreasing frequency, note that 
the curve of Fig. 1 does not continue 


inductive 


tp=|MEG OUTPUT 
APPROX\ 


or Rg 250K 


(ADJ TO ABOUT 5 K) 


RIFRIN SERIES WITH rp @ Ry IN 


PARALLEL,@& THESE PARALLEL 
WITH Rg= 313K 
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upward throughout the bass range, 
but levels off instead. This moderates 
the problem of hum amplification, a 
severe one in all cases. The loss of bass 
response due to leveling off of the play- 
back curve is made up in recording by 
supplying a slight amount of 
sponding bass boost. 


corre- 


Playback losser circuits 

Fig. 2 shows the fundamental losser 
type bass-boost circuit. The practical 
circuits discussed all refer to the ele- 
ments of Fig. 2, whose roles may be ex- 
plained as follows: 

At very 
capacitor C 


high frequencies, where 
is a virtual short circuit, 
Fig. 2 is in effect a voltage divider 
made up of R1 and R2. This sets a 
limit to the maximum drop in response. 
The maximum drop is referred to as the 
insertion loss. The limit to which gain 
declines is called the lower shelf. The 
original signal level is referred to as 
the upper shelf. 

As frequency decreases, the reactance 
X. of capacitor C and ap- 
proaches the resistance of R2. At the 
upper turnover frequency, f2 (3,180 
cycles), R2 and X. are equal and the 
output is 3 db above the lower shelf. As 
frequency declines further, X. continues 
to increase and the output goes up 
until the value of X. approaches that 
of R1 + R2. When X. becomes equal 
to R1 + R2 (at fl, 50 cycles), the 
output voltage is.within 3 db of the 
input voltage and a further rise is 
therefore very limited. In most 
R1 is much bigger than R2 (62 times 
as large for NARTB equalization), 
so the lower turnover frequency fl is 
essentially determined by Rl and C. 
The upper turnover frequency, as al! 
ready indicated, is determined by R2 
and C. 


rises 


cases 


Fig. 3 is a practical version of Fig. 
2, employing an EF86, 5879 or 6AU6 
pentode. R1 (thinking in terms of Fig. 
2) consists of the 100,000-ohm load 
resistor Ry in parallel with the much 
larger plate resistance (1,) of the tube, 
assumed to be about 1 megohm, and 
the following 510,000-ohm grid resisto 
R,. For easier visualization see Fig. 4, 
the equivalent circuit. The 77,000-ohm 
parallel resistance R1 (r,, Ri and R, 
in parallel) and the .04-uf capacitor 
esesentially determine the lower turn- 
over frequency of 50 cycles. R2, ad 
justed to about 1,200 ohms, and C 


fp'MEG RSIOK 








@) 








Fig. 8—Equivalent cir- 
cuit of Fig. 7. 


Fig. 7—-Pentode bass-boost circuit de- 
signed to keep changes in plate re- 
sistance from affecting equalization. 
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Fig. 9—Voltage feedback over two am- 
plifier stages gives bass boost. 
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43,18 KC 4-4 


: = 3,180 cps 


Fig. 10—Comparison of bass-boost curves produced by R-C losser and feedback 
circuits. 


very small and high-frequency response 
is not endangered. 

Still, there is a slight disadvantage 
to the circuit of Fig. 5. To the extent 
that plate resistance departs from its 
nominal value due to voltage changes, 
age, or the individual tube used, the 
low turnover frequency of 50 cycles is 
affected. Therefore bass equalization 
will not be absolutely precise. How- 
ever, this variation is usually small 
enough to be acceptable for practical 
operation. 

Fig. 6 represents the use of a medium- 
mu triode, such as half of a 12AU7. 
Here the plate resistance, assumed to 
be 8,000 ohms, is too low to serve as 
the principal component of R1. That is, 
C would have to be quite substantial, 
about 0.4 uf, which is relatively expen- 
Sive, space-consuming and subject to 
hum pickup because of size. Therefore, 
a 200,000-ohm resistor is used as the 
principal component of R1, which figures 
out to 147,000 ohms. This value, in con- 
junction with a .02-uf capacitor, pro- 
duces a low turnover frequency of about 
50 cycles. Potentiometer R2 is adjusted 
to about 2,500 ohm. to produce a 3,180- 
cycle turnover frequency in conjunction 
with C. 

Fig. 7 is similar to Fig. 6, except 
that a pentode is used. Although the 
load resistance in parallel with the 
tube’s plate resistance and with the 
following grid resistor is high enough 
to serve as Rl, the designer has sought 
to reduce the effect of changes in plate 
resistance upon equalization by insert- 
ing R, a 510,000-ohm resistor. Con- 
sequently R1 is determined to a _ sub- 
stantial extent by R. The plate and 
load resistances are in parallel with 
each other (combined value about 
330,000 ohms) and in series with R. All 
these are in parallel with the 510,000- 
ohm grid resistor, making a toal resist- 
ance for R1 of 313,000 ohms. R1 and the 
.01-uf capacitor produce a turnover fre- 
quency close to 50 cycles. R2 is adjusted 
to about 5,000 ohms to produce the 
3,180-cycle turnover frequency. 

To help unravel the complications of 
Fig. 7, the equivalent circuit is shown 
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in Fig. 8. Except for the values of the 
components, Fig. 8 is also the equiva 
lent of Fig. 6. 


Feedback circuits 

Bass equalization circuits using volt- 
age feedback have two worth-while 
advantages over losser circuits. Dis- 
tortion is reduced particularly at the 
high frequencies where signal output 
of the tape head is greatest. The ef 
fective plate resistance of the tube is 
reduced and therefore its output im- 
pedance is also reduced. This makes 
it easier to maintain high-frequency 
response, since shunt capacitance 
(stray capacitance and capacitance of 
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Fig. 11—Approximation of NARTB bass 
combined with 
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Fig. 12 — Playback treble boost pro- 
duced by resonating the playback head. 
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Fig. 13—Treble boost through R-C cur- 
rent feedback. 


circuit produces a more gradual transi- 
tion from flat to 6-db-per-octave re- 
sponse at the low end, so bass response 
suffers a bit. From a practical aspect, 
however, this deficiency in re- 
sponse can be made up by designing 
for a lower turnover frequency than 
50 cycles, say about 30 cycles. If ap- 
proximately 30 cycles is taken as the 
design frequency, R2 in Fig. 9 would 
become about 1 megohm. 

You can also get feedback equaliza- 
tion with a single tube, preferably a 
pentode for sufficient gain. Actually, 
a losser circuit combined with the 
feedback network that the corre- 
sponding curves add up to a character- 
istic closely approaching NARTB 
equalization. Fig. 11 is such a circuit. 
R1, R2 and C constitute the feedback 
network, with Rl and R2 forming a 
voltage divider. As frequency declines, 
the reactance of C becomes equal to 
R2 and the feedback voltage across Rl 
begins to decrease, with a resulting 
increase in gain at the low-frequency 
end. The feedback curve shown in Fig. 
11 has a turnover frequency (f3) of 
1,500 cycles. The losser circuit is made 
up of R1 and R2 in series, Ri and C. 
It operates in the same manner as 
Fig. 3, with R. playing the same role 
and Rl R2 in Fig. 11 playing the 
role of R2 in Fig. 3. The resulting 
curve has turnover points at 660 (f1) 
and 1,350 cycles (f2). Adding the 
feedback and losser curves produces a 
characteristic close enough 
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Fig. 14 — Treble boost through R-L-C 
current feedback. 


to the NARTB for practical purposes. 

The response curve can be adjusted in 
a number of the playback bass-boost 
circuits shown. This flexibility permits 
fairly precise equalization, at the same 
time allowing for the effects of other 
factors upon high frequencies. For 
example, if in playback there are treble 
due to capacitance, the 
upper turnover frequency, 3,180 cycles, 
can be reduced somewhat. This means 
that the equalization curve not 
drop as much at the high end. Thus, in 
a specific situation a turnover of 2,000 
instead of 3,180 cycles might approxi- 
mately balance out high frequency 
losses elsewhere—in the playback 
amplifier, the head or connecting cable. 


Playback treble boost 

To correct for treble losses in play- 
back, which are most likely to be caused 
by the gap of the playback head (the 
wider the gap, the greater the losses), 
tape amplifiers frequently provide high- 
frequency boost, particularly above 
8,000 cycles or so. 

The shape of the required treble- 
boost curve depends upon the factors 
primarily responsible for playback 
losses. If gap width the principal 
factor, losses take place at a rapidly 
accelerating rate. Therefore a circuit 
with a sharply rising characteristic 
is needed. This may be obtained by an 
R-L-C circuit. Such a circuit can add 
a very important half-octave to the 
high-end response. 

One way of achieving this effect is 
to shunt a suitable capacitor across 
the playback head, as shown in Fig. 12. 
The playback heads commonly employed 
in home tape machines typically have 
an inductance in the range of 0.5 henry. 
Therefore, capacitors of about 200—400 
uuf could be used to resonate the 
head in the region of 12,000 to 15,000 
cycles. The capacitor and the inductance 
of the head form a tuned circuit. Volt- 
age across the capacitor reaches a max- 
imum approximately at resonance, and 
output voltage can therefore be ap- 
preciably increased, depending upon the 
Q of the tuned circuit. 

Here it may seen that although 
capacitance across the playback head 
(in the form of cable, interwinding or 
input tube) is usually viewed a 
threat to high-frequency be- 
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STEREO 
PHONO 


By JULIAN D. HIRSCH 


EVERAL new cartridges and pick- 
ups have been announced since the 
previous article in this series was 
prepared. The units described this 

month are all relatively high-priced 
magnetic types. 


Shure model M3D 

The Shure Professional Dynetic 
stereo cartridge, model M3D, employs 
the same moving-magnet principle as 
the monophonic Dynetic cartridges. 

The external appearance of the model 
M3D is similar to the standard M5D 
monophonic cartridge. It comes in a 
black bakelite case with standard %- 
inch mounting centers. As with several 
magnetic stereo cartridges, each chan- 
nel has separate output terminals so 
grounds for the two channels can be 
kept separate. 

Frequency response is within 3 db 
from 20-15,000 cycles. The output 
voltage per channel is approximately 
5 mv at 1,000 cycles. The recommended 
load impedance is 50,000 ohms and 
higher load resistances may be used to 
get a slight increase in high-frequency 
response. 

The stylus is a 0.7-mil diamond, with 
lateral and vertical compliances of 
3 x 10°° em/dyne. Recommended track- 
ing force is 3-6 grams. The channel 
separation is said to be greater than 
20 db at 1,000 cycles. 

The price of the Shure Stereo Dynetic 
cartridge is $45.00. Shure has an- 
nounced a novel plan that protects the 
consumer against financial loss due to 
obsolescense of his monophonic pickup. 
Anyone who now has a monophonic 
Dynetic cartridge or pickup will be 
given a trade-in allowance of 75% of 
its cost toward the purchase of a stereo 
pickup. The offer is good through Dec. 
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31, 1959, and covers all Shure Dynetic 
cartridges and pickups, no matter when 
they were purchased. 


London-Scott type /000 

The London-Scott type 1000 is an in- 
tegrated pickup design, sold only as a 
unit. It was developed in England by 
London Recording Laboratories and is 
marketed in the US by Hermon Hos- 
mer Scott, Inc. 

The London-Scott cartridge is a mov- 
ing-iron or variable-reluctance type. 

(Continued on page 88) 


Dynetice 
M3D, by 


Shure. 


Stereo 
model 


Fairchild model 2: 


The Grado stereo 
cartridge is of the 
moving-coil type. 


London-Scott type 

1000 is a complete 

arm and_ cartridge 
assembly. 


Audiogersh 





NOVEMBER, 1958 


twin 200 is a 
ble-reluctance 


Stereo- 
varia- 
type. 





SUPERIOR’S NEW MODEL TW-I1 


‘“prorssiona, MUBE TESTER 


* Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Minia- 
tures, Sub-miniatures, Novals, Sub-minars, Proximity fuse types, etc. 


%* Uses the new self-cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin-number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW-11 as any of the pins may be 
placed in the neutral position when necessary. 


%* The Model TW-11 does not use any combination type sockets. Instead 
individual sockets are used for each type of tube. Thus it is impossible to 
damage a tube by inserting it in the wrong socket. 


* Free-moving built-in roll chart provides complete data for all tubes. All 
tube listings printed in large easy-to-read type. 


NOISE TEST: Phono-jack on front panel for plugging in either phones or 
external amplifier will detect microphonic tubes or noise due to faulty 
elements and loose internal connections. 


EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, on emission-type tube 
testers, it has been standard practice to use one scale for all tubes. As a result, 
the calibration for low-current types has been restricted to a small portion of the 
scale. The extra scale used here greatly simplifies testing of low-current types 


The Model TW-11 operates on 108-130 § 47 od 





Model TW-11 — TUBE TESTER . . . Total 
Price $47.50 — Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
months. Volt 60 Cycles A.C. Comes housed in a 
beautiful hand-rubbed oak cabinet com- 
plete with portable cover. 














SUPERIOR’S NEW MODEL TD-55 


“SS TUBE TESTER 


te FOR THE EXPERIMENTER or PART-TIME SERVICEMAN, who has delayed purchasing a higher priced Tube Tester. 
Se FOR THE PROFESSIONAL SERVICEMAN, who needs an extra Tube Tester for outside calls. 
ruse TESTER te FOR THE BUSY TV SERVICE ORGANIZATION, which needs extra Tube Testers for its field men. 


NS 
po INsTRUCTIO 
OPERATIM pet 10-55 


Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching and controls 


2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59, etc.) 
ond providing sockets and circuits for efficiently testing the new Noval and 
Sub-Minar types. 


YOU CAN’T INSERT A TUBE IN WRONG SOCKET “FREE-POINT” ELEMENT SWITCHING SYSTEM 


It is impossible to insert the tube in wrong 
socket when using the new Model TD-55. Sepa- 
rate sockets are used, one for each type of tube 
base. If the tube fits in the socket it can be 
tested. 


CHECKS FOR SHORTS AND LEAKAGES 

BETWEEN ALL ELEMENTS 

The Model TD-55 provides a super sensitive 
method of checking for shorts and leakages up 
to 5 Megohms between any and all of the termi- 
nals. Continuity between various sections is 
individually indicated. This is important, espe- 
cially in the case of an element terminating at 
more than one pin. In such cases the element or 
internal connection often completes a circuit. 


Model TD-55 — TUBE TESTER . . . Total 
Price $26.95 — Terms: $6.95 after 10 


The Model TD-55 incorporates a newly designed 
element selector switch system which reduces 
the possibility of obsolescence to an absolute 
minimum. Any pin may be used as a filament pin 
and the voltage applied between that pin and 
any other pin, or even the ‘‘top-cap.”’ 


ELEMENTAL SWITCHES ARE NUMBERED 

IN STRICT ACCORDANCE WITH 

R.M.A. SPECIFICATION 

One of the most important improvements, we 
believe, is the fact that the 4 position fast- 
action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering 
system. Thus, if the element terminating in pin 
No. 7 of a tube is under test, button No. 7 is 
used for that test. 


day trial, then $5.00 per month for 4 


The Model TO-55 comes complete with operating instructions and charts. $ 95 
Housed in rugged steel cabinet. Use it on the bench—use it for field calls. A 


streamlined carrying case, included at no extra charge, accommodates the NET 
tester and book of instructions. 


months. 





n poyment after trral and 


ICE CHARGES ADDED 


SHIPPED ON APPROVAL 270g moony soe 
NO MONEY WITH ORDER—NO C.0.D._ ""*' <2mpletly sotisfied, cotwrn 


SEE PAGE 87 FOR COMPLETE DETAILS 


MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, NWN. Y. 
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SUPERIOR’S NEW MODEL 82 Multi-Socket Type 


TUBE TESTER 


TEST ANY TUBE IN IO SECONDS FLAT! 


Turn the filament selector Insert tube into a num- 
switch to position speci- bered socket as desig- (3) 
fied. nated on our chart (over 

600 types included). 


THAT'S ALL! Read emission quality direct on bad-good meter scale. 








Press down the quality 
button — 


Model 82 — TUBE TESTER... Total Production of this Model was delayed a full year pending careful study by Superior’s 
Price $36.50 — Terms: $6.50 after 10 engineering staff of this new method of testing tubes. Don’t let the low price mislead 
day trial, then $6.00 monthly for 5 you! We claim Model 82 will outperform similar looking units which sell for much 
months. more — and as proof, we offer to ship it on our examine before you buy policy. 





e Tests over 600 tube types. ©7 and 9 pin straighteners mounted on 
. panel 

Primarily, the difference between the conventional tube * Tests 024 and other gas-filled tubes. 
tester and the multi-socket type is that in the latter, the use e Employs new 4” meter with sealed air- e All sections of multi-element tubes tested 


: : damping chamber resulting in accurate simultaneously 
of an added number of specific sockets (for example, in vibrationless readings. 
Model 82 the noval is duplicated eight times) permits elimi- " ape ae — . ¢ Ultra-sensitive leakage test circuit will 
. ; F j e Use o sockets permits testing all pop- ndicate leakage up to 5 megohms. 
nation of element switches thus reducing testing time and ular tube types and prevents possible ‘ g g 
possibility of incorrect switch readings. obsolescence. 


: ra e Dual Scale meter permits testing of low 50 
To test any tube, you simply insert it into a numbered socket current tubes. 3 


as designated, turn the filament switch and press down the 
quality switch—THAT’S ALL! Read quality on meter. inter- Model 82 comes complete, housed in portable, hand-rubbed ook cabinet 


element leakage, if any indicates automatically. with removable cover. Only 











ees . CONDUCTANCE 


TUBE TESTER 


TESTING TUBES 


%& Employs improved TRANS-CONDUCTANCE circuit. An in-phase signal Is 
impressed on the input section of a tube and the resultant plate current 
change is measured. This provides the most suitable method of simulating 
the manner in which tubes actually operate in Radio & TV receivers, 
amplifiers and other circuits. Amplification factor, plate resistance and 
cathode emission are all correlated in one meter reading 
NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes 
it possible to compensate for line voltage variations to a tolerance of 
better than 2%. 

SAFETY BUTTON — protects both the tube under test and the instrument 
meter against damage due to overload or other form of improper 
switching. 

NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of 
tube under test, resulting in improved Trans-Conductance circuit 


TESTING TRANSISTORS 
Model TV-12—TUBE TESTER . . . Total A transistor can be safely and adequately tested only under dynamic con- 
Price $72.50 — Terms: $22.50 after 10 ditions. The Model TV-12 will test all transistors in that approved manner, 
day trial, then $10.00 monthly for 5 
months. 





and quality is read directly on a special “transistor only'’ meter scale 

The Model TV-12 will accommodate all transistors including NPN's, PNP’s, 
Photo and Tetrodes, whether made of Germanium or Silicon, either point 
contact or junction contact types. 


ALSO TESTS $ 50 
T ke A N Ss | Ss T Oo R S$ I Model TV-12 housed in handsome rugged NET 


portable cabinet sells for only 





SHIPPED ON A PPROV A L Try for 10 days before you buy! If completely satisfied, send down payment after trial and 
pay balance at indicated monthly rate NO INTEREST OR FINANCE CHARGES ADDED 
# not completely sotisfic r rn to us 
NO MONEY WITH ORDER—NO C.O.D. ° r 


SEE PAGE 87 FOR COMPLETE DETAILS 
MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIOR’S NEW MODEL 77 


some VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare It to any peak-to-peak V. T. V. M, made by any other manufacturer at ony price! 


# Model 77 completely wired and calibrated with ity of damage or value changes of delicate 

fae = we 2 ge probe, test leads and components. 
rt | -50. 

Partante carrying cece) come fer ently OES0 # Model 77 meter is virtually burn-out proof. The 

# Model 77 employs a sensitive six inch meter. sensitive 400 microampere meter is isolated from 
Extra large meter scale enables us to print all the measuring circuit by a balanced push-pull 
calibrations in large easy-to-read type. amplifier. 

Model 77 uses new improved -SICO printed cir- » Model 77 uses selected !% zero temperature 
cuitry. es a resistors as multipliers. This assures 

i i " . 

Model 77 employs a 12AU7 as D.C. amplifier and unchanging accurate readings on all ranges 


two 9006's as peak-to-peak voltage rectifiers to 
assure maximum stability. 








Model 77 uses a selenium-rectified power supply SPECIFICATIONS 
- resulting in less heat and thus reducing possibil- ¢ DC VOLTS —0 to 3/15/75/150/300/750/1,500 
volts at 11 megohms input resistance. « AC 
AS A DC VOLTMETER: The Model 177 is indis- VOLTS (RMS) —0 to 3/15/75/150/300/750 
pensable in Hi-Fi Amplifier servicing and a must 1,500 volts. « AC VOLTS (Peak to Peak) — 0 to 
for Black and White and color TV Receiver servic- pT a agen ool bg a ee 
ing where circuit loading cannot be tolerated. 100,000 ohms/1 megohm/10 megehms 100 
AS AN AC VOLTMETER: Measures RMS values if inms / 1,000 3) e DECIBEES 1 
sine wave, and peak-to-peak value if complex wave. db to + 18 db, + 10 db to + 38 db, + 30 db to 
Pedestal voltages that determine the ‘‘black”’ level + 58 db. All based on 0 db — .006 watts (6 mw) 
in TV receivers are easily read. into a ead 2" line (1.73v). « ZERO CENTER 
METER — For discriminator alignment with full 
Model 77 — VACUUM TUBE VOLT- AS AN ELECTRONIC OHMMETER: Because of its scale range of 0 to 1.5/7.5/37.5/ 15 /150/375/750 
. f wide range of measurement leaky capacitors show volts at 11 megohms input resistance 
METER... Total Price $42.50 — Terms: up glaringly. Because of its sensitivity and low ” 
$12.50 after 10 day trial, then $6.00 loading, intermittents are easily found, isolated 


monthly for 5 months. and repaired. 


Model 77 comes complete with operating instructions, probe and test leads. $ 
Use it on the bench—wuse it on calls. A streamlined carrying case, included at 
no extra charge, accommodates the tester, instruction book, probe and leads. 


Operates on 110-120 volt 60 cycle. Only 




















SUPERIOR’S NEW MODEL 79 
The Most Versatile All-Purpose Multi-Range Tester Ever Designed! 


—» SUPER-METER 


WITH NEW 6” FULL-VIEW METER 


4 Combination \OLT-OHM MILLIAMMETER. 
tue CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS. 
7hlso “7eets SELENIUM AND SILICON RECTIFIERS, SILICON AND GERMANIUM DIODES 


The Model 79 represents 20 years of continuous ex- ofte ‘ 

perience in the design and production of SUPER- Speetfications 

METERS, an exclusive SICO development. D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500 

In 1938 Superior Instruments Co. designed its first gc VOLTS: 0 to 15/30/150/300/1,500/3,000 
SUPER-METER, Model 1150. In 1940 it followed with © CYRRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 hampers 
Model 1250 and in succeeding years with others in- pecistaNCE: 0 to 1,000/100,000 Ohms. 0 to 10 Megohms 
cluding Models 670 and 670-A. All were basically capacity: 001 to 1 Mfd. 1 to 50 Mfd. 

V.O.M.'s with extra services provided to meet chang- REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohma 


ing requirements. A , 
Now, Model 79, the latest SUPER-METER includes 'NDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries 


not only every circuit improvement perfected in 20 DECIBELS: —é to +18, +14 to +38, +34 fo +58. 
years of specialization, but in addition includes The following components are al! tested for 
those services which ore “musts” for properly serv- QUALITY at appropricte test potentials. Two 
icing the ever increasing number of new components separate BAD-GOOD scales on the meter ore 
used in all phases of today’s electronic production. used for direct readings. 


For example with the Model 79 SUPER-METER you 
. : + All Electrolytic Condensers from 1 MFD to 1000 MFD. 
Model 79 — SUPER-METER... Total can measure the quality of selenium and silicon All Siena sie calla ec at a 


: / rectifiers and all types of diodes—components which ones ~s . 
Price $38.50 — Terms: $8.50 after 10 have come into common use only within the past five Alll Silicon Rectifiers. Alll Silicon Diodes. 


day trial, then $6.00 per month for 5 yeors, and because this latest SUPER-METER neces- 
months. sarily required extra meter scale, SICO used its 


new full-view 6-inch meter. $ 50 


Model 79 comes complete with operating instructions and 
test leads. Use it on the bench—vuse it on calls. A stream- 
lined carrying case included at no extra charge accom- 
modates the tester, instruction book and test leads.....Only 


SHIPPED ON PPROV L Try for 10 days before you buy! If completely satisfied, send down payment affer trial and 
A A poy bolence ndicated monthly rote O INTEREST OR FINANCE CHARGES ADDED 
f not complete satisfied, return to us, nc inatio f ry 
NO MONEY WITH ORDER—NO C.O.D. a 
——_ 




















See following page for complete details 
bene ae 2 come oek, Ehomm a, hom 3849 TENTH AVE., NEW YORK 34, WN. Y. 
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SUPERIOR'S NEW MODEL TV-50A G E af 0 M ¢ T ‘ R 
7 Signal Generators in One! 


V R.F. Signal Generator for A.M. ¥ Bar Generator 
V R.F. Signal Generator for F.M. Wv Cross Hatch Generator 
Vv Audio Frequency Generator V Color Dot Pattern Generator 


V Marker Generator 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
A.M. Radio + F.M. Radio - Amplifiers - Black and White TV 
¢ Color TV 





Model TV-50A GENOMETER . . . Total Speetfica 


Price $47.50 — Terms: $11.50 after 10 R. F. SIGNAL GENERATOR: The Model VARIABLE AUDIO FREQI ENC SY GEN- 
d ial h hi TV- F508 Genometer ERATOR: In addition a xed 400 
lay trial, then $6.00 monthly for 6 coverage for A.M. ‘and i cycle sine- wave audio jel TV- 
enerates adio requencies rom 10! 50A Genometer provides variat 300 
months. Kilocycles to 60 Megacycles on funda- cycle to 20,000 cycle peaked e audi The Model 
mentals and from 60 Megacycles to 180 signal. 
Megacycles on powerful harmonics 


TV-S0A 
comes complete with 
shielded leads and oper- 
ating instructions. Only 





DOT PATTERN GENERATOR (FOR MARKER GE NERATOR: 
BAR GENERATOR: The CROSS HATCH GENERATOR: The COLOR TV) Although you will be able TV-50A includes « 
Model TV-50A projects Model TV-50A Genometer will pro- to use most of your regular standard quently needed mar ‘ker 
an actual Bar Pattern ject a cross-hatch pattern on any equipment for servicing Color TV, following marker 
on any TV Receiver TV picture tube. The pattern will one addition which is a ‘‘must’’’ is a 2 
Screen. Pattern will con- consist of non-shifting, horizontal Dot Pattern Generator. The Dot Pattern 
sist of 4 to 16 horizontal and vertical lines interlaced to pro- projected on any color TV Receiver tube 
bars or 7 to 20 vertical vide a stable cross-hatch effect. by the Model TV-50A will enable you to 7 Mc 
bars. adjust for proper color convergence. burst frequency). ) 











For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW! 


SUPERIOR’S NEW 
MODEL 76 


Iiv’S A IT’S A 


CONDENSER BRIDGE RESISTANCE BRIDGE 


with a range of .00001 Microfarad to 1000 Micro- with a range of 100 ohms to 5 megohms 
farads (Measures power factor and leakage too.) 


IT’S A IT’S A 


SIGNAL TRACER TV ANTENNA TESTER 


which will enable you to trace the signal from an- The TV Antenna Tester section is used first to deter- 
tenna to speaker of all receivers and to finally pin- mine if a ‘‘break’’ exists in the TV antenna and if a 
point the exact cause of trouble whether it be a part break does exist the specific point (in feet from set) 
or circuit defect. where it is 


CAPACITY BRIDGE SECTION RESISTANCE BRIDGE SECTION 

4 Ranges 00001 Microfarad to 1000 Microfarads 2 Range gohms. Resistance can be 
Wili also locate shorts and leakages up to 20 meg- measured wit ti capacitor connected 
ohms. Measures the power factor of all condensers acro it Ex rse nen the R C combi- 
from .1 to 1000 Microfarads. (Power factor is the atior part nk 

ability of a condenser to retain a charge and thereby 

filter efficiently.) TV ANTENNA TESTER SECTION 





SIGNAL TRACER SECTION Loss of i 3 m ag Sarg —Z oe 
i With the use of the R.F. and A.F. Probes included *y 
Model 76... Total Price $26.95 — with the Model 76, you can make stage gain measure- 


a x 
TV ten! first 
: ments, locate signal loss in R.F. and Audio stages, > for 
Terms: $6.95 after 10 day trial, then localize faulty stages, locate distortion and hum, % «) o<n an aes =i§ 
$5 00 monthly for 4 months etc. Provision has been made for use of phones and ~ ~~ _ 


meter if desired. 
Model 76 comes complete with all accessories including R.F. and 
A.F. Probes; Test Leads and operating instructions. Nothing 
else to buy. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 


rere rrr ---------- 











0 Model TW-11 Total Price 
MOSS ELECTRONIC, INC. $11.50 within 10 days. Balance $6.00 monthly for 6 months 


Dept. D537 3849 Tenth Ave., New York 34, N.Y. Model TD-5 Tetal Price 


5 
$6.95 within 10 days. Balance $5.00 monthly for 4 onths 
Please send me the units checked on approval. If completely satisfied Model &2 iP . 
| will pay on the terms specified with no interest or finance charges eb binitinkds ahs i= 6 = 6 
added. Otherwise, | will return after a 10 day trial positively cancelling % : : ? : 
all further obligation. Model TV-12 Total Price 
$22.50 within 10 days. Balance $10.00 monthly f months 


Oo 

Oo 

0 

© Model 77 Tetal Price 
$12.50 within 10 days. Balance $6.00 monthly for months 

0 

a) 


Model 79 Total Price $ 
$8.50 within 10 days. Balance $6.00 monthly for months 

Medel TV-50A Total Price 
$11.50 within 10 days. Balance $6.00 monthly for 6 months. 


© Model 76 Total Price $: 
$6.95 within 10 days. Balance $5.00 monthly for 4 months 


Zon 
All prices net, F.0.B., N. ¥. C, 
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SUPPORT 
PLATE 


RUBBER 
GROMMET 


MAGNET 


POLE FACE 
HOLLOW 
PLASTIC 
BOBBIN 


PLASTIC 
STYLUS 
ARM 


the Grado 


Fig. 1—Coil assembly in 
stereo cartridge. 
(Continued from page 83) 
The moving mass is exceptionally low, 
less than 1 milligram, which is condu- 
cive to wide frequency response and 
low record wear. The compliance is 
3.5 x 10° em/dyne. Frequency re- 
sponse is rated at 20—20,000 cycles, 
within 2 db. 

The cartridge is fully shielded for 
low hum pickup. Its output per chan- 
nel is 4 mv at a stylus velocity of 5 
em/sec. When both channels are paral- 
leled for lateral response, the output is 
3 mv. 

The cartridge comes with a 0.5-mil 
diamond stylus. The recommended 
tracking force is 3.5 grams. Coil imped- 
ance is 4,000 ohms per channel at 400 
cycles, and the recommended load re- 
sistance is 47,000 ohms. Channel sep- 
aration is stated as better than 20 db. 

The arm which forms an integral 
part of the London-Scott pickup has an 
overall length of 12.5 inches. Its height 
is adjustable from 1% to 2% inches. 
The arm pivots on frictionless roller 
bearings. 

The price of the London-Scott type 
1000 pickup is $89.95. 


Audiogersh Stereotwin 200 

The Audiogersh Stereotwin 200 is a 
variable-reluctance cartridge, housed 
in a rather unusual-looking cylindrical 
case which mounts on standard centers. 

Frequency response of the Stereo- 
twin 200 is within 2 db from. 30 to 
18,500 cycles. Its output voltage at 1,000 
cycles is 25 mv for a stylus velocity of 
10 em/sec—relatively high for a mag- 
netic cartridge. 

The stylus is a 0.7-mil diamond, with 
a compliance of 4 x 10°° em/dyne. Rec- 
ommended tracking force is 4—6 grams. 
Channel separation is better than 20 db. 

Like other variable-reluctance car- 
tridges, the Stereotwin 200 is rugged 
and immune to damage from ordinary 
handling. The stylus assembly is easily 
replaced by sliding out the stylus and 
the protective sheath which surrounds 
it and inserting the replacement. 

The recommended load resistance is 
37,000 ohms. The Stereotwin 200 has 
a negligible external magnetic field and 
will not exert any measurable pull on 
a steel turntable. The audiophile net 
price is $59.50. 

Fairchild model 232 

The Fairchild 
duction version of the 
cartridge. It uses the 


model 232 is a 
XP-4 


same 


pro- 
stereo 
type of 


CERAMIC & XTAL MAGNETIC TYPES 


we LER 
It Ir 


STYLUS POSITION 


ASTATIC SOUNDFLO AUDIOGERSH 


STEREOTWIN 200 


WHITE »  TRED 
s.eeve} CL = OR I sieeve 
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L=LEFT CHANNEL oG OR 
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G-E STEREO CLASSIC 
Fig. 2—These are some of the terminal 
arrangements you will run into on the 
stereo cartridges described in this series. 
Some of the markings shown actually 
appear on the cartridge, others don’t. 
dual rotating-coil construction as the 
XP-4, (see RADIO ELECTRONICS, July, 
1958, page 28) and has somewhat 
greater output. 

The model 232 has standard %- to 
7/16-inch mounting centers and fits 
any standard arm. Its terminals are 
arranged so it can be plugged into the 
Fairchild 282 arm. 

Rated frequency response of the 
model 232 is 10—20,000 cycles. Its out- 
put is 5 mv per channel for a 7-cm/sec 
stylus velocity. Like the XP-4, the 
model 232 has a 0.6-mil diamond stylus. 
The cartridge weighs 12 grams. 

Both vertical and lateral compliance 
are 6 x 10°° em/dyne. Channel separa- 
tion is rated as better than 25 db. The 
two channels are brought out to four 
terminals with complete electrical sep- 
aration. Coil impedance is 600 ohms per 
channel. The price is $49.50. 


Grado stereo cartridge 


The Grado stereo cartridge is a mov- 


ing-coil type, featuring very low-moving 
mass and high compliance. 

The coils are wound at right angles 
to each other on a hollow plastic cube 
about 1/16 inch on a side. Attached to 
this bobbin is a plastic stylus arm with 
the diamond stylus at its other end. The 
coil structure is mounted in the hole of 
a tiny rubber grommet, with the coils 
at a 45° angle to the record surface. 
The grommet in turn is mounted in a 
support plate which positions the coils 
in the gap of a powerful magnet (see 
Fig. 1). 

The coil-and-magnet arrangement 
acts in the same way as the system 
Fairchild uses. Movement of the stylus 
in one channel produces an output only 
from the coil corresponding to that 
channel. It rotates like a d’Arsonval! 
coil between the pole pieces, producing 
an output. At the same time, the coil 
for the other channel is rotating on its 
axis, does not cut any lines of force 
and therefore delivers no output. 

Frequency response of the Grado 
cartridge is stated as 10—35,000 cycles 
Its output is 5 mv per channel at a 
stylus velocity of 10 cm/sec. It weighs 
16 grams. 

Like the monophonic Grado cartridge, 
the stereo model has a very low moving 
mass and high compliance. The mass of 
the moving system referred to the sty- 
lus is 1 milligram, and the compliance 
is 8 x 10°° cm/dyne. Because of the 
symmetrical mounting system, compli 
ance is the same in any plane. Recom 
mended tracking force is 2 grams. 

Coil impedance is 600 ohms per chan 
nel, essentially resistive. The terminat 
ing resistance is not critical and may 
be any value over 5,000 ohms. 

Grado Laboratories states that chan 
nel separation is greater than 25 db, 
and points out that the limitation is in 
the cutter heads used in making the 
stereo records. In other words, channel! 
separation in the test records used to 
measure cartridge performance is not 
as good as the cartridge’s inherent per 
formance. 

The coils in the Grado cartridge are 
electrically separate and are brought 
out to four terminals at its rear. The 
cartridge has standard mounting cen 
ters and may be installed in any stand- 
ard arm. 

For use with low-gain preamps, a 
stereo transformer to step up cartridge 
output voltage is available. The fre- 
quency response of the transformer is 
10—30,000 cycles +1 db. Channel out- 
put balance is +0.2 db. Channel sepa- 
ration is 50 db and the hum level is 
—90 db. Distortion is said to be un 
measurable with a 40-mv input. 

The Grado stereo cartridge is priced 
at $49.50 and the transformer 
$23.50. 


costs 


Terminal configurations 

Since monophonic cartridges have 
only two terminals, which are usually 
not polarized, there has been a certain 
degree of standardization among manu- 
facturers as to contact spacing and dis- 
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Simply by checki 
Te the salle ee TV set with / . KH DYNA-QUIK 


an INCREAS INCOME 


PER WEEK 


* ACTUAL EXPERIENCE SHOWS 
TV SERVICEMEN AVERAGE 


2 extra tube sales per call 
5 calls per day in 
5 days equal $50.00 





NEW 
MODEL Fastest, Most Complete, Portable @ Each Dyna-Quik Tube Tester 
650 DYNAMIC MUTUAL CONDUCTANCE completely tests each tube in seconds 
TUBE & TRANSISTOR TESTER @ Eliminates substitution testing 


@ Shows customer true condition and 
Checks over 99% of the tubes most widely used in television life expectancy of tubes 
receivers, plus popular home and portable radio tubes. Tests 
over 500 tube types. Lists over 125 tube types, with settings, on : 
socket panels for maximum operating speed. Complete listing in ®@ Cuts servicing time, wins customer confidence 
fast telephone-index type selector. Includes 16 spare sockets and 
sufficient filament voltages for future new tube types. Tests each 
section of multiple tubes separately for Gm—Shorts—Grid 
Emission—Gas Content—and Life. Provides instantaneous Heater 
Continuity check. Shows tube condition on ‘‘Good-Bad” scale 
and in micromhos. Special bridge assures automatic line com- FAST AND ACCURATE 
ensation. No multiple switching—No roll chart. Includes pin : : 

sania Transistor Tester checks junction, point contact ; Quickly Pays 
and barrier transistors, germanium and — , $1699 for Itself 


diodes, selenium and silicon rectifiers. 


®@ Sells more tubes right on-the-spot 


@ Saves costly call-backs, brings more profit 











new monet 5008 Woney-Making Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Thousands of the famous B&K Dyna-Quik are in profitable use 
today by service technicians everywhere. Servicemen say: ‘‘Best 
tube tester I’ve ever owned for speed and dependability” ‘Makes 
money. Really indispensable” “Have two...one for the shop and 
one for house calls!’ 


Now, with more tube sockets, the new Model 500B makes it 
easy to test more tubes faster and make more money. Accu- 
rately quick-checks most of the TV and radio tubes usually en- 
countered in everyday service work. Tests tubes for shorts, grid 
emission, gas content, and leakage. Measures true dynamic mu- 
tual conductance with laboratory accuracy in the home or shop. 
Makes complete tube test in seconds, tests average TV set in a 
few minutes. Quickly detects weak or inoperative tubes. Shows See your B & K Distributor, 
tube condition on “‘Good-Bad” scale and in micromhos. Life or write for Bulletin AP12-E 
Test shows customer the tube life expectancy. Makes it easy to 


sell more tubes right-on-the-spot. BakK MANUFACTURING CO. 

One switch tests everything. No multiple switching. No roll chart. 3726 N. Southport Ave., Chicago 13, Illinois 
Automatic line voltage compensation. 7-pin and 9-pin straight- 
eners. New tube reference charts are made avail- 
able by the factory at regular intervals. Net, 


Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont 
$ 95 Export: Empire Exporters, 458 Broadway, New York 13,U.S.A_ 
129 
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tance of terminals from the mounting 
centers. Practically all cartridges have 
their terminals side by side in a hori- 
zontal plane. This has made it possible 
for at least one arm design (the Fair- 
child 280/281) to accommodate practi- 
cally any magnetic cartridge and many 
ceramic types without any soldered 
connections. Nevertheless, there are 
wide differences between makes in such 
matters as terminal lead diameter, 
cross-section and length. 

The situation is much more compli- 
cated with stereo cartridges. Here we 
have the possibility of either three- or 
four-terminal outputs, with a require- 
ment for definite polarity (to identify 
the left and right channels). 

These three or four terminals may 
be arranged in a variety of ways across 
the rear of the cartridge body. An ex- 
amination of the various cartridges de- 
scribed in this series reveals several ter- 
minal configurations (see Fig. 2). Ina 
few there appear to be similar 
terminal arrangements for two groups 
of cartridges, but as a general rule the 
ceramic types have thin, flat-lug ter- 
minals with very spacing (less 
than % inch). On the other hand, mag- 
netic cartridges usually have cylindri- 
cal wire terminals with relatively wide 
spacing in the order of 5/16 inch. 

Of course, the same differences have 
always existed to some extent between 
monophonic cartridges, and it prob- 
ably does not impose too great a hard- 
ship on the user to solder wires to clips 
which are pushed onto the cartridge 
terminals, wherever they may be located. 


cases 


close 


In stereo cartridges the possibility of 
error in connecting four clips in a small 
is obviously much greater, and 
the desirability of a standardized ter- 
minal layout increases. Practically all 
stereo arms are contact 
clips can be soldered to the ends of the 
wires and fitted to the cartridge 
terminals. So far, the only evidence of 
an attempt at standardization is the 
Fairchild model 282 stereo/monaural 
arm. This is designed along the same 
lines as the Fairchild 280 
arms, with contact springs which make 
a solderless connection to the pins of 
any Fairchild stereo or monophonic 
cartridge. The Grado stereo cartridge 
appears to have the same terminal con- 
figuration and should also be usable in 
this arm. 


space 


designed so 


lead 


series of 


Considering the many years required 
for the development of monophonic 
cartridges it is not too surprising to 
find that there is. diversity of 
terminal shapes and dimensions. How- 
ever, virtually all stereo cartridge de- 
velopment has taken place within the 
last year, and much more work will be 
done in years to come. In view of this, 
the standardization of stereo terminal 
configurations should be seriously con- 
sidered in the near future, before too 
many types become widely used. In the 
meantime, the least that should be done 
is to mark each cartridge with the left 
and right channel designations near 
the corresponding terminals. END 


90 


Reviewed by 


Chester Santon 


Station WQXR 
New York City 


A‘ THE time of writing (September 1958), 
I am looking forward to the New York High 
Fidelity Music Show to 
stereo’s progress on discs 


clarify one phase of 
That is the perform- 
ance of stereo cartridges released on that occa- 
sion We'll know considerably more about the 
stereo medium when stereo versions of 
highly refined monophonic pickups are 
unveiled and demonstrated at the show 
days, I sampling a 
forthcoming stereo cartridg« 


today’s 
most 
In recent 
have been prototype of a 
of ambitious design. 
With lower stylus pressure, reduced stylus mass 
and greater overall compliance, records 
vith earlier cartridges revealed less 
and better definition of sound. Once incorporated 
into production 


played 
urface noise 
models, specification formerly 
considered luxuries in monaural! cartridges may 
well become everyday necessities in stereo. In 
the meantime, tape producers are not neglecting 
the luxury stereo market 


Stereo Mosaic 
Stereo Age Recordings 

(7-inch; playing time 12 min.) 
This 600-foot sampler tape is available free 
of charge with the purchase of any 
Stereo Age tape \ Hegeman, whose 
loudspeaker was described in the 
issue of RApI0o-ELECTKONICS, w: le recording 
sngineer for six of the first 
resented on this 


$12.50 
Stewart 


September 


releases rep- 
sample reel nly the very 
finest sound systems will reveal vy far above 
sound on these Fabulous 


presence and completely natural, wide-open re- 


average is the 
sponse in the categories of solo voice olo harp 
and solo piano The jazz sample is also out- 
If these releases do not 
other 
audition a better system with this 


TCHAIKOVSKY: Piano Concerto No. 1 
Van Cliburn, Pianist, and Orchestra conducted by 
Kiril Kondrashin 
RCA Victor Stereo Tape ECS-187 
(7-inch; playing time, 35 min. $14.95) 


international impor- 
Stereo 


standing 
tually all 


urpass vir- 
tapes on your present rig, 


ampler tape 


When a release assumes 
tance, it 
tape rises wonderfully to the occasion In this 
eagerly awaited tape, emphasis quite naturally 
has been placed on the Cliburn 
ting out the pickup sound to 
previous RCA piano concerto tape the range, 


deserves the best in sound 


piano in plot- 


Superior in 


depth and presence of the instrument as heard 
here surpass the LP 
the piano’s great 
records. 


version. In 
moments 


omparison, 


sound tame on 


Songs From Great Films 
Herman Clebanoff and His Strings 
Mercury Stereo Tape MDS 2-35 
(7-inch; playing time, 36 min. $12.95) 
This is the first 
with their new 
to aid 


Mercury tape I’ve heard 
“sonic signal’ between selections 
cuing at fast speed 
This beep was meant to be low enough in pitch 
to be inaudible at the 
To my pleased amazement, the 
the low-end response of my 
above normal playback level 
who discover this tone may favor its retention 
by Mercury. I can think of no easier check on 
a system’s bass Excellent 


wind or rewind 


7.5-ips playing speed 
tone overlaps 
system at a shade 


Many tape fans 


response. violin en- 


and [APES 


STEREO and MONO 


semble work topped witl 


percussion 


Dancing and Dreaming 
Jay Norman Quintet 
Concertapes (Stereo) 24-2 

(7-inch; playing time, 32 min. $11.95) 
Piano, vibes, guitar, drun and bass | 
in vivid, completely 
tricks but simply the best 
with today’s 


straightfor 


equipment 
favorites such as Time o Vl 
Worthy of t 


Love, etc. 
systems. 


Music for Non-Thinkers 
Guckenheimer Sour Kraut Band 
RCA Victor Stereo Tape CPS-133 
(7-inch; playing time, 27 min. $10.95) 
While fracturing musi f nm Ge 

bands, the Guckenheimers t« 
the most technically alert 
tape library. Response 
humor 


Top Percussion 
Tito Puente 
RCA Victor Stereo Tape APS-120 
(7-inch; playing time, 16 min. $6.95) 
Pandemonium by Tito Puente, the tst 
exponent of Latin percussior \ 
earnest colleagues at the assistir 
presides at the timbales (Cubar 
with sticks) On a 
wavefronts considerably steepe 


good 
drum recording 
stereo expedites the delivery 


DVORAK: Violin Concerto 

Nathon Milstein, violinist 

William Steinberg conducting Pittsburgh Sym- 
phony Orchestra 


on most 


Capitol Stereo Tape ZF-26 
(7-inch; playing time, 29 min. $14.95 
From any standpoint, this is t 
stereo tape recording of a vi 
able at moment of review. Ne 
eatalog has the combinatior 
warm, rich tone contributed by Mi 
fiawless engineering and processir 
Capitol. The solo violin goe 
its range without a trace 
Unlike the Pittsburgh tape 
Seventh Symphony, the or« 
relatively close pickup. Its c 
the course of the concerto 
in completely natural stere< 
for only one violin concerto 
tion, get this one. 


STRAVINSKY: Song of the Nightingale 
Fritz Reiner conducting Chicago Symphony Or- 
chestra 
RCA Victor Stereo Tape CCS-97 
(7-inch; playing time, 22 min. $10.95) 
In this fairy tale set to music i 
Orchestra is heard in one of its better de 
stration tapes to date. So minin 
hiss, a new extension of dynamic rar 
ble here without marring the low-l« 
The flecks of ultra wide-range t 
stereo, are easily spotted througl 
tra is Fritz Reiner depicts an O 
with his customary attentior 


the Ct 
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RAVEL: Bolero and Ma Mére L'oye 

CHABRIER: Bourrée Fantasque 

Paul Paray Conducting Detroit Symphony Orches- 
tra 


Mercury Stereo Record SR-90005 
Mercury has tackled the Bolero in its first 
stereo disc release. The gain in technical yard- 
age is a significant one. Although 
ords do not match the dynamics and 
impact now on tapes, distortion here is held to 
an impressive low The added value of 
puts this item ahead of the monaural! disc ver- 
sion recorded some time ago. Effective 
in the Mother Goose and Bourrée. 


stereo rec- 
aural 


stereo 


tereo 


BARTOK: Concerto for Orchestra 
Fritz Reiner Conducting Chicago Symphony Or- 


chestra 

RCA Victor Stereo Record LSC-1934 
that RCA's 
tend to vary according to cartridge output, com- 
ing over well on a 
favorite 


I have noticed stereo pressings 


very 25-mv magnetic job 
RCA’s 
Under those circumstances, the compara- 
tively fiat 


this long-popular version of 


feeding speaker in two enclos- 
ures. 
response on the record rejuvenates 
3artok’s challenging 


score, 


BEETHOVEN: Symphony No. 7 in A Minor 
Guido Cantelli Conducting Philharmonia Orches- 
tra 
Angel Stereo Record S$-35620 
Angel 


range used on 


Its second batch of stereo releases finds 
still cautious in the 
their 


dynamic 
Distortion is lower than that on 
release (Tchaikovaky 


Apparently 


records. 
a companion 
No. 4, S-35565) 


tonal texture is 


Symphony 
Beethoven's clearer 
easier to record at this juncture 
Tchaikovsky's uninhibited 

Angel’s best current sound, try the 


than sonorities To 


sample new 
overtures led by Markevitch 


Berlio (354381). 


monaural Rossini 

(35548) and the album 

Overtures in Hi-Fi 

Albert Wolff Conducting Paris 
Orchestra 


Conservatoire 


London Stereo Record CS-6015 
London continues to set the 
This record is 
latest 
recording as 


pace in classical 
stereo discs. > cleanest-sounding 


of their releases -range stereo 
fresh insizht 


these 


three 


practiced here offers 
into dramatic effects 
three 


omic operas. A 


used in familiar 
French and 
must for audiophiles 
with Wolff's monaural! Overture 


FFRR 


overtures o German 
familiar 
record of a few 
years ago (London LL-1157). 
Gerry Mulligan Songbook, Vol: 1 
Gerry Mulligan and Sax Section 
World Pacific Stereo Record 1001 
Is proximity to Westrex a 
the exceptional cleanness of West Coast stereo 
dises? I’ve noticed that feature in other Cali- 
fornia products. This World Pacific jazz 
ranks with the very best. Mulligan’ 
is converted to sound by carefully 
texture of the 
particularly noticeable in the 
“tsing”’ of drummer Dave 
Don't 


factor explaining 


release 
imagination 
chosen per- 


sonnel. Transparent stereo 


sound is sweet 
Bailey’s wire brushes. 
miss this one. 


Sea of Dreams 
Nelson Riddle and His Orchestra 

Capitol Stereo Record ST-915 
massed heard 
stereo discs, stemming in from 
With lower strings 
used to deepen the already excellent perspective, 
these warm arrangments by Nelson Riddle should 
sell stereo to persons unmoved by classical music 
in two-channel sound. 


The sweetest violin sound I've 
so far on 


the nature of the tunes used. 


part 


United States Air Force 
Narrated by Arthur Godfrey 
Vox Stereo Record ST-PL 10.520 
Recorded at the Air 
mand, Eglin Air 


Proving Ground Com- 
Base, the main attrac- 
tion in the stereo disc version of this documen- 
tary is still the sonic boom. That is the sound 
created by an F-100 jet passing the sound bar- 
rier about 50 feet above the Astatic 988 dynamic 
mikes used in the recording. Strictly for the 
air-minded. 


Force 


Breaking the Sound Barrier, Vol. 1 
Paul Price Conducting American Percussion So- 
ciety 

Urania Stereo Record USD-1007 
widely known in monaural dise and 
tape versions, this percussion extrava- 
ganza arrives with quiet surfaces on this stereo 
record. This permits good 


Already 
stereo 
when 


volume levels 


NOVEMBER, 1958 


testing stereo cartridges. The Edgar Varese 
lonisation, a famous test item in the early 
°50’s enters upon a new career, separating this 
time the compliant from the reluctant in stereo 


pickups. 


Sounds . . . Out of This World 
Stereo Balance/Test/Demonstration disc 

Omega OSD-1 
late f 
report next 


This 
full evaluation in this column. I'll 
month on its behavior under several cartridges 
In the frequency response test, the two channe 
start at opposite ends of the spectrum and are 
with no 


stereo test record arrived too 


cross-modulation, 0 
stated to 


said to contain, 
to 15,000 
45 db. 


cycles Cross-talk is 


COPLAND: oa the Kid 
d 


odeo 
Morton Gould and His Orchestra 

RCA Victor Stereo Record LSC-2195 

Room acoustics as heard on this dise deserve 

fresh examination in the light of stereo. New 
York’s Manhattan Center, scene of this record 
ing, is RCA Victor’s most 
monaural days, a distant 
lent a illusion of 
space-revealing stereo record, the 
is excessive. There is greater range of 


(LM-2195). 


reverberant hall. Ir 
placement the 


Now, 


mike 


valuable depth. 


on the monaural dise 


The King and ! 
Motion Picture Sound Track 
Capitol Stereo Record SW-740 
The latest appearance of this familiar Rodge 
and Hammerstein heard in the 
A single-track best offered 


finest heard 


score as 
seller now 
sound-stage acoustics I've 


on stereo disc. 


VIVALDI: The Four Seasons 
Antonio Jonigro conducting | Soloist di Zagreb 
Vanguard Stereolab Record BGS-5001 
Vanguard, in company with many other firn 


is getting better results on stereo discs with 


material that makes small demand on the medi- 
um. Slightly 
version this 

offers 


inferior technically 


t 
aural splendid perfo1 


Vivaldi’s music adequate 
MENDELSSOHN: Quartet in E Flat 
GLINKA: Quartet in F 
Westwood String Quartet 
Stereo Records S-7006 

First recordings of quartets uncovered by tl 
Society for Forgotten Music. The monau: 
version (SFM-1001) has a dry, too-close sound 
On stereo disc, that effect is gone yet the four 
strands of music are easier to follow. Excellent 
signal-to-noise ratio. 

Note: Records below are 12-inch LP and play 
back with RIAA curve unless otherwise indicated. 


BERLIOZ: Symphonie Fantastique 
Ataulfo Argenta conducting Paris Conservatoire 


Orchestra 

London FFRR LL-3016 
Seldom before has the wild imagination o 
Hector Berlioz been translated into such recorded 
sound. The fourth movement, March to the 
Scaffold, punctuated by blood-curdling percu 
sion, gives way to a seething caldron of 
in the last movement. Greater miking dis 
than that in The Rite of Spring above sharpen 
the bite in the sound. Very 
level of the best systems. 


clean at the to 


MENDELSSOHN: A Midsummer Night's Dream 
SCHUBERT: Rosamunde 
George Szell conducting Concertgebouw Orches- 


tra 
Epic LC-3433 
Is there today an active conductor more for 
tunate than George Szell? An audiophile of 
some years standing, his recording assignment 
for Epic take him to two of the more exhilar- 
ating halls in use today, Severance Hall in 
Cleveland and the Concertgebouw Hall in Am- 
sterdam. Conductor, orchestra and hall are in 
rare form in this exceptional disc. 


Beauty and the Brute Force 
Dot Evans and Brute Force Steelband of Antigua 
Cook 1049 
steelbands of the West Indi« 
into prominence by Cook Lal 
some years ago. Here they are given a new lea 
on popularity with the addition of the la 
torchy voice of Dot Evans. An 
nation proves to be a likable one. 


The oil-drum 
were brought 


unlikely combi 
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Josef Hofmann plays Chopin 
Rondo 1002 
Hofmann, 
are arti 


Edison 


MAHLER: Symphony No. 2 in C Minor 
Bruno Walter Conducting New York Philharmonic 
and Westminster Choir 
Columbia M2L-256 


BARTOK: Conc« for olin 

Issac Stern, Violin 

Leonard Bernst« 
monic 


cting New York Philhar- 


Columbia ML-5283 


Syivia Zaremba Plays Brahms 
Unicorn UNLP-1058 
rk, The ¥ 
Handel, and 
avyed witl ea 


cording 


Sound Ideas 
Les and Larry Elagart Orchestra 


Columbia CL-1123 


t ound 


witt 


their 


GRIEG: Piano Con to in A Minor 

RACHMANINOFF Rhapsody on a Theme of Paga- 
nini 

Phillipe Entremont 

Eugene Ormandy 
tra 


Pianist 


onducting Philadelphia Orches- 
Columbia ML-5282 


to keep an eye or 
pianist (Columbia's 
tunningly captured 


iction of an 
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READY 


FOR 


Part II—Add a second channel to you 


monophonic system in easy steps 


STEREO 


ETTING ready for stereo should 
building-block 
process, at a rate determined 

by the availability of com- 

ponents and funds. For, while the effect 
of stereo on the hearer is revolutionary, 
the equipment which produces it is not. 
This means that you have to throw 
away very little, if any, of your present 
system. Some pieces must be modified 
and you must add some equipment for 
the second channel. But converting to 


be a logical 


STEREO PROGRAM 


HANNEL 


LEFT SPKR RIGHT SPKR 


Fig. 1— Fundamental stereo arrange- 
ment. Converting existing equipment in- 
volves modifying the source components 
and adding a second audio channel. 


stereo is a process of building up, not 
tearing down. 

The basic 
channel 
Fig. 1. 

This arrangement differs from con- 
ventional monophonic systems on two 
fundamental points. First, the program 
source is stereo. Second, an additional 
channel has been introduced. 

Each component in the stereo system 
will be taken up in turn in this series, 
beginning with phonos next 


92 


of 


are 


elements 
system 


any two- 


stereo shown in 


stereo 


month. But for those thinking about 
buying equipment now, here are a few 
general suggestions. 


Sources and equipment 

Even if you don’t want to go into 
stereo right now, any new phono pick- 
up you buy should be a unit. 
Remember, that stereo cannot 
be played with monophonic cartridges 
without damaging the record severely. 
On the other hand, both of a 
stereo cartridge can be paralleled to 
reproduce both types of discs, through a 
monophonic system. As you 
have a stereo cartridge you can begin 
building your library of stereo records, 
playing them monophonically until your 
stereo system is complete. 

Stereo tapes aren’t when 
played on a monophonic machine, but 
only one track is heard and the sound 
is rather anemic. However, you can 
temporarily parallel the outputs of a 
stereo machine into a single channel for 
monophonic reproduction. An existing 
tape recorder can easily be modified for 
stereo. This will be described in a future 
article. But if you don’t already have 
tape equipment and are intending to 
buy some, by all means go 


stereo 


dises 


sides 


soon as 


damaged 


stereo. 


LISTENING AREA 


12-15 ft 


If 


you 
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plan to purchass 


apparatus, you must decid 
mate form of your own 

to your own equipment a1 
stereo tape facilities. Thess 


the 


stereo 


transport 
stereo heads, but without 


or 


amplifiers— 


tape deck 
mechanism 


to the cor 


tape system, including du 
plifiers and speakers. 

In between are systen 
equalized tape preamps. Ths 


coupled 


to 


external powe1 


This is the best arrangement 
who already have a hi-fi sy 
When it comes to stereo 

are only two things to 


separate 
used, the AM-FM 


ceive 


to re 


AM 


FM 


tune. 


and 


and detect 


multaneously, so both 


AM- 
Further, 
for the 


FM 


stereocast 
the 
future addition 


can 


FM tuner 


adapter, as this single 
stereocast 


is destined t 


A step on the path 
While re 


vices 


takes 


arranging 
you a fev 


Fig. 2—Recommended relation between speakers and listener for 2-channel stereo. 
This may also be used for spread sound. 
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This is a brand new edition of the book 
which has launched thousands of men on 
good-paying careers in radio-T V-electronics. 

It brings you completely up to date— 
answers important questions on newest ca- 
reer developments in Electronic Engineering 
Technology including Servomechanisms; 
Computers; Radar; Automation; Aeronau- 
tical Electronics; Broadcasting; Communi- 
eations and Manufacturing, and the 
Electronic Principles Associated with Guided 
Missiles, Telemetering, Astronautics, and 
Instrumentation. 

This book, “Your Future in the New 
World of Electronics,” also shows you how 
CREI Home Study leads the way to greater 
earnings in the booming electronics world. 

However, CREI does not promise you a 
“snap.” With accredited technical school 
curricula such as CREI offers, you must 
study to convert your ambition into tech- 
nical knowledge which you can sell in the 
fabulous field of Electronics. 

Since its founding in 1927, CREI has 
provided thousands of professional elec- 
tronics men with technical educations. 
During World War II, CREI trained thou- 
sands for the Armed Services. Leading firms 
recommend CREI training for their own 
personnel. Among them: United Air Lines, 
Canadian Broadcasting Corporation, Trans- 
Canada Airlines, Douglas Aircraft Co., 
The Martin Co., Columbia Broadcasting 
System, All-American Cables and Radio, 
Inc., Gates Radio Co., Canadair, Ltd., 
Federal Electric Corp., and U. S. Informa- 
tion Agency (Voice of America). 

CREI courses are prepared by recog- 
nized experts, in a practical, easily under- 
stood manner, and constantly revised to 
meet the new electronic challenges of our 
time. You get the benefit of time-tested 
study assignments under the personal super- 
vision of a CREI staff instructor. Your 
studies are accomplished on your own time, 
during hours selected by you, and controlled 
by your own will power. This complete 
training is the reason that graduates find 
their CREI diplomas keys to success in even 
the most advanced of electronic applica- 
tions. CREI alumni hold top positions in 
America’s leading firms. 

At your service is the CREI Placement 
Bureau, which helps to find positions for 
advanced students, and graduates, although 


PPPPPEEDERTDENTEE DED Ete rerereE Tenens 


The data that launched thousands 
of careers is yours FREE 


TELLS how you can be successful in 


ELECTRONICS. . . including: 


Television .. . Broadcasting . . . Guided Missiles... Radar... 
Instrumentation ... Computers ... Automation . . . Astro- 
nautics . . . Servomechanisms . . . Aeronautical Electronics 
. « » Telemetering . . . Communications . Manufacturing 


Send for your Free Copy today! 


CREI does not guarantee jobs. Now is the  CREI ALSO OFFERS RESIDENCE TRAINING 
time of decision for you. Luck will not propel 
you forward unless it finds you trained. 
Contacts won’t budge you an inch unless technical level. Day and evening classes 
you have the skill to back them up. The 
answer is: Technical Training . . . and will- 
ingness to learn. Together they will bring dence schor raduates earn degree, 
you increased earnings in the new Age of “Associate pplied Science.” Check 
Electronics. Fill out the post card below 
completely and mail it now to Capitol Radio 
Engineering Institute, 3224 16th St. N.W., - Fe 
Washington 10, D.C. We'll promptly send VETERANS: | rible for training 
you your free copy of ‘“‘Your Future in the under the [. Bill of Rights, 
New World of Electronics.”” The rest—your haakk thin 
future—is up to you! Fs 


in Washingt D. C. at the same high 


start at regular intervals. Qualified resi- 


coupon if fer residence study. 


full information. 





INDUSTRY CALLS FOR 
CRE! TRAINING 
BY NAME... 
SO SHOULD YOU! 


actual help wanted ads— 

Francisco newspaper, 

a They are 

specify “CREI 

; “This : shows that 

’ s CREI training, 

A. 4 733 for app ‘ ever t. Experience has 

: PO a MERCIA aug many companies that 

PALO ALTO a ,REI students are taught what in- 

E ME URS YN dustry 1 and wants them to know. 

RESFE ARCH et t 1e when you choose 
LAROR a7 our ed nal program. 


FREE BOOKLET! MAIL THIS POSTAGE-FREE POST CARD TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical Institute Curricula 
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3224 16th St., N.W., Washingt toss eather ehactinele tae 


| Residence 


y r ( home study 


Please send me your course outline and FREE 

“Your Future in the New World of Electronics 
opportunities and CREI home study courses in F 
Engineering Technology. 


CHECK 

FIELD OF 
GREATEST 
INTEREST 


following in- 


Radar, Servo and Computer Eng 
Electronic Engineering Technology 
Broadcast (AM, FM, TV) Engine 
Television Engineering Technology 
Aeronautical Electronic Engineer 


Name 
Street 


City Zone 
Check: Home Study Residence School 





Train for a secure career 
—not just another job! 
Success ahead for trained men | 
only in 


% 








> 
as 


»> 
including Guided Missiles ... Radar... Instrumentation... 


Computers... Automation... Astronautics... Servomechanisms 


Electron tan ... Aeronautical Electronics . . . Telemetering ... Television 


. . » Manufacturing . . . Communications . . . Broadcasting 


Stop Dreaming! Start Planning! — rracticat courses 


Your work is under the supervision of a regular staff instructor 


START YOUR CREI CAREER TRAINING ‘S00 30 teaches what industry newle. Trin 


accomplished on your own time, during hou 


AT HOME TO INSURE MORE INCOME! ey 50 success Asa graduate you'll find your CREI diploma 


the key to success in the entire field of electronics. At yourservice 
What would a $10 or $20 a week raise mean to is the CREI Placement Bureau which helps to find po 
you? Only one $10-a-week raise will repay your for advanced students and graduates. No 
promised; no jobs are guaranteed—but requ 


investment in CREI training, and leave you a 
5. trained personnel come in regularly. 


substantial profit the very first year! Your in- 
creases in pay thereafter are all pure profit, and 
you'll be prepared for many more promotions 
and pay raises in the future years of your life! 


WHAT YOU DO NOW—today, tomorrow, next week—will 
decide your success in the electronics field. Every day counts 
because the well-trained technicians are the ones who get the 
“plums” when promotions are handed out. How can you be 
sure to step ahead of competition, to earn more money, to get 
the position that carries more responsibility—and the pay that 
goes with it? The answer is contained in a CREI booklet 
called ‘‘Your Future in the New World of Electronics.” 


ERA OF ELECTRONICS COLLEGE DEGREE NOT ESSENTIAL—This is 


ing, not for beginners, but you don’t hay 
This is the era of guided missiles, automation, astronautics, graduate to benefit from CREI’s famed course 
instrumentation. This is the era of defense orders and a manu- to be willing to study at home. You can do it 
facturing industry which last year alone sold billions of dollars down a full-time job. Thousands have. If you hav 
worth of electronic equipment, which will top ten billion electronics experience, CREI has a course for | 
dollars (without military) this year. This is the era of electronic CREI’s professional guidance is recognized 
development, research, design, production, testing, inspection, world. Since 1927 CREI has trained practical el 
manufacture, broadcasting, telecasting and servicing. This is neers and engineering technicians; you find ther 
the era of electronic careers—well-paid, interesting, and secure. television stations; you find them in electror 
manufacture; you 
where and, general] 
Leading firms recommend 
ing for their own personne 
are United Air Lines, Canadia 
Permit No. 288-R casting Corp., Douglas Aircraf 
The Martin Co., and All-American 
Washington, DB. C. Cables & Radio, Inc 





Ist Class 


THIS CAN BE 
YOUR BIG YEAR! 


Write today for this FREE BOOK 
LET. Tuition is reasonable, terms 
are easy, information is fre« 
Fill out the postage-paid reply 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in the United States 


Postage Will Be Paid By 
CAPITOL RADIO ENGINEERING INSTITUTE 


card completely, and mail t 
day to Capitol Radio Engineer- 
ing Institute, 3224 16th St., 
N.W., Washington 10, D. C 





3224 16th Street, N.W. 


Washington 10, D. C. Available to Veterans Under GI Bill! 
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Fig. 3—A dpdt phase-reversing switch 
in one channel makes it easy to phase 
speakers properly. 


Fig. 4—A stereo reverse switch lets you 
reverse channels when necessary, with- 
out changing speaker leads around. 


tetal stereo, the effect on your ears at 
this point has not changed. Lest you 
lose patience and get discouraged in 
midstream, there is one step on the way 
to stereo which has immediate and tan- 
gible results. Add the second speaker! 

Two speakers, connected to a single 
amplifier and properly placed in the 
same room, provide a spread-sound ef- 
fect which for most types of music is 
definitely superior to the point-source 
single speaker. Of course, it’s not 
stereo. Preferably, the two speakers 
should be identical, as should all com- 
ponents in the two stereo channels. 
Otherwise the proper acoustic balance 
is more difficult to get and the effect on 
the ear can be fatiguing. 

The speaker arrangement depends on 
room acoustics, listening level and per- 
sonal taste. The general arrangement 
of Fig. 2 provides a good starting point, 
assuming an average listening distance 
of 12 to 15 feet. This puts the ideal lis- 
tener position at the apex of a triangle 
whose sides form an angle of 30° to 
40°. In a monophonic setup these fac- 
tors are not highly critical, but you 
might as well start with them, experi- 
menting with spread sound while build- 
ing the balance of the stereo system. 

Connecting the additional speaker to 
the single amplifier is simple. Connect 
the two speakers in parallel across the 
secondary of the output transformer, 
but remember you have cut the imped- 
ance in half. 

Each speaker’s output will be less 
than before for a given volume setting, 
but the combination’s total output will 
remain about the same. 

Two speakers working in a confined 
area must be in phase. That is, both 
cones must move forward at the same 
instant, and must also move back to- 
gether. This is one place where “push- 
pull” is no good. In a monophonic 
spread-sound setup, the speakers are 
phased once when installed, and that’s 
that. But when you get into stereo, the 
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phase relationships between channels 
may vary with the sources, particularly 
on FM-AM stereo broadcasts, and a 
phasing switch will become a necessity. 

This is simply a double-pole double- 
throw switch, connected as in Fig. 3. 
One switch is used as you have to swing 
only one of the channels into phase with 
the other. The switch may be connected 
anywhere in the chain, but if you are 
installing your own the best place is 
probably at the amplifier’s output. 

Phase cancellation is most noticeable 
in the bass region, so the correct set 
ting of the phasing switch can be easily 
determined by ear, once your stereo sys- 
tem is operating. Simply adjust the 
system for equal loudness from each 
speaker, then stand at a spot about 
midway between them and flip the 
switch back and forth a few times. The 
correct position gives full bass, while 
the out-of-phase condition presents a 
very thin sound. 

Having a second speaker and stereo 
program sources, all that remains is to 
add a second amplifying channel to 
complete the arrangement of Fig. 1. 
Existing equipment should be dupli- 
cated if possible, but any second am- 
plifier will work in a pinch. 

There is also the possibility of the 
channel-A part of the program appear- 
ing out of the right speaker, instead of 
the left where it belongs. This can be 
controlled with a stereo reverse switch, 
a two-pole double-throw arrangement 
shown in Fig. 4. The reverse switch 
actually swaps channels between left 
and right. 

Even with these switches in place, 
the basic arrangement of Fig. 1 leaves 
something to be desired. One important 
factor is the volume setting. It takes 
some experimenting to get the correct 
balance between the two channels, and 
this is almost impossible to maintain if 
separate volume controls in each am- 
plifier must be adjusted each time the 
level is set. A much better arrangement 
is a ganged control (like that found on 
many stereo preamps), which works 
equally on both channels. 

Such a control is included in the 
stereo adapter described in RADIO-ELECc- 
TRONICS, July, 1958, page 36. This com- 
pletely passive unit is connected be- 
tween the preamps and the power 
amplifiers. 

A dual 500,000-ohm potentiomete1 
acts as the volume or loudness control 
for both channels—the loudness func- 
tion is switched in. The selector switch 
includes a stereo reverse position and 
combines outputs from the stereo pickup 
when playing monophonic records. It 
also permits playing any other mono- 
phonic source from either channel 
through both amplifiers simultaneously. 
All these modes of operation can be 
handled through haywire connections 01 
by slinging a lot of patch cords around, 
but a stereo adapter can save a lot of 
time and trouble. 

Next month we'll see how you can 
modify monophonic phono equipment to 
play stereo discs. TO BE CONTINUED 


LEARN BASIC 
ELECTRICITY 


N EW! Complete 


electrical “know 
how” (including 
Basic Electronics) 
in one big, 

easily understood 
home-study book 
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“THE MOST IMPORTANT 
TRAINING OF ALL’ 


A well-known leader in electronics says: 
“No radio-TV men ever knew too much : 
Basic Electricity—and a lot of them only 
think they know it. A solid background 
in these so-called fundamentals IS THE 
MOST IMPORTANT TRAINING 
THEY'LL EVER GET!" 
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Low-Cost 
TRANSISTOR 
HEARING 
AID 


A 4-stage amplifier with a gain 
of 1,000 forms the heart of this 
tiny aid for the hard of hearing 


By FORREST H. FRANTZ, SR. 


VERY day large numbers of hard- 

of-hearing people in the United 

States purchase new transistor 

hearing aids to replace the older, 
bulkier, battery-hungry vacuum-tube 
variety. These people already own a 
headphone with a custom ear mold. 
Many others would purchase new hear- 
ing aids if the cost were not so high. 
And, of course, there are many poten- 
tial hearing-aid buyers who have never 
purchased one. 

Up to now, most hearing aids that 
have been described in the literature 
have been gadgets which illustrated an 
application for transistors. As practical 
hearing aids, they have been unattrac- 
tive and bulky. From a business stand- 
point, the labor required to build one 
of these was prohibitive. The relatively 
new Centralab printed-circuit TA-11 
four-stage transistor amplifier changes 
the picture. Now the service technician 
and electronic hobbyist are in a position 
to enter the profitable hearing-aid 
business with a unit that is attractive 


TA-!| AMPLIFIER 








L _.. . = 

R—pot. 25,000 ohms, with spst switch S$ (Centralab 
BI6-217) 

S—spst on R 

TA-I1, transistor amplifier (Centralab) 

Earpiece, 2,000 ohms (Lafayette MS-368 or equiva- 
lent) 

Battery, |.5 volts penlight or mercury 

Microphone, 1,000 ohms (Shure MC-I! or equivalent) 

Case, 1% x 2'/, x '/2 inches 

Miscellaneous hardware 


Cireuit of the finished 
transistor hearing aid. 
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in size, appearance and cost. At the 
same time he can enjoy the satisfaction 
of performing a valuable service for 
his fellow-men. 

Let’s take a look at the hearing-aid 
business aspects. One general-merchan- 
dise mail-order house sells four-tran- 
sistor hearing aids for prices ranging 
from about $100 to $135 without the 
earphone. The custom-brand hearing 
aids sold through dealers more. 
The hearing aid described in this article 
requires less than $40 worth of parts 
and can be built in 30 minutes to 2 
hours, depending on the packaging 
arrangement you resort to and the 
quantity in which you produce them. 
You can easily meet competition and 
still enjoy a good profit. 

The hearing aid shown here was 
built into a plastic case 1% x 2%x % 
inches—about the size of a book of 
matches. These cases are available in 
most hobby shops. I left the plastic 
clear for illustrative purposes. A unit 
you intend to sell can be made more 
attractive by spraying the inside of 
the case with enamel. 

The amplifier connections are shown 
in the diagram. The numbers on the 


cost 


Despite its small 

size, there is no 

cramming in the 
case. 


A look at the 
front side of the 
midget unit. 


TA-11 in the diagram correspond 
the numbers on the actual unit. I sol 
dered the leads to the battery, but a 
unit to be marketed should have spring 
clips or a battery holder for easy bat 
tery replacement. Ray-O-Vac 400, RCA 
VSO 74 or Burgess No. 7 penlight cell 
may be used. You might wish to give 
some consideration to using a longer 
life mercury cell. The penlight cel 
are attractive because they can be 
purchased almost anywhere. 

Another suggested change for 
commercial unit is locating 
phone jack on the side of th 
rather than on the front, to avoid 
pocket bulge. Since most anticipated 
sales will be to persons who 
have earphones, you'll want to use ar 
output jack to fit the plug on the user’s 
earphone. For some, you’ll need a sma! 
bracket to mount the jack. 

I used a hot ice pick to cut the larg: 
hole for the volume control and a 3/32 
inch drill for all other holes. The phone 
jack and microphone openings were en- 
larged with a taper reamer. This re- 
duces the risk of cracking the plastic. 
The microphone is cemented to the 
front of the plastic case. END 
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The Moct Advonced TV ANTENNAS 
in the Wold! 


TANG) 


ZEPHYR AND COLOR SERIES| ANTENNAS 





Look for these 


/ 4 Great Features 


Wing Dipole Wing Director 


Today’s most powerful dipole! Contains 
three active elements on the highs— 
forward Vee to the low band section— 
plus integrated director. 


Today's most powerful director! A com- 
posite director designed to obtain re- 
sults from the powerful Wing Dipole. 


= 
dyne-coil 
phasing 

Increased performance from uniform 
transmission of signal strength of each 
active dipole in a multi-dipole system— 
AND MAKES POSSIBLE COMPLETE FAC- 
TORY ASSEMBLY. 


. J 
mo-strip 
lead-in connector 


Requires no stripping, no soldering, or 
wire holders—holds the complete insu- 
lated wire. 


Chooco tow eee TRIO’S COMPLETE LINE 


COLOR ROYAL—The ultimate in color television reception—or black and white. 
ZEPHYR ROYAL—Extraordinary power and sensitivity. 

ZEPHYR PIONEER—For extreme distance. 

COLORITE—For color and black and white in areas formerly using conicals. 


Sharpshooters, Conicals and Yagis 


‘ke |, Patents: U.S. 2772413—Canada 54167 Copyright 1958, Trio Mfg. Co. 
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TRIOR WManufacturing Company GRiGGSVILLE, ILL. 
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The TV Man Rides The 
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By E. H. LEFTWICH 
ECAUSE I’m an old-time ex-radio 
technician and knew very little 
about TV, in the past I was smart 
enough to lay off my 21-inch 

Magnavox combination (hi fi and TV) 
and call in some local TV man when I 
had trouble. I sometimes felt that I 
was getting rather high repair bills, 
but succeeded in keeping my big mouth 
shut—until this time. I felt that “live 
and let live” was a good rule to follow, 
and I was actually glad to see the TV 
man riding the gravy train, his an- 
cestor (the radio man) having come up 
by the starvation route. 

But when I read the headline, “Prices 
Too Low,” in Technicians’ News in 
RADIO-ELECTRONICS some months ago, 
my grids went positive and I shorted the 
bias on my output tubes! In this article, 
Mr. Russell Hansen of RCA Service Co. 
stated that the prices charged by TV 
repair firms were too low and that the 
gross income from a shop should total 
2% times payroll expenses. 

On first thought, I felt that such a 
figure would jack up prices still more 
than they already are—and I was “all 
shook up.” I now realize that this 
markup is quite reasonable. I only wish 
that the shops I dealt with had been 
satisfied with such a fair profit! The 
true experience which follows will show 
just what kind of a gravy train the 
TV men are riding in this area—at 
more than twice the figure Mr. Hansen 
recommended! 

Regardless of what my TV trouble 
has been, the bill was always $24, plus 


98 


We would have been more than a bit dubi- 
ous about this article, had we not remem- 
bered Mr. Leftwich as that old-time service 
technician and author who wrote the famous 
article ‘"‘Watch Out, Mr. Serviceman, or 
the Set-Owner Will Gyp You,"' in the April, 
1942, issue of RADIO-CRAFT. The practices 
he describes can hardly be called typical, 
but may be widespread enough to indicate 
that the night-crawler and cut-rater are 
not the only ones who are giving the hon- 
est TV technician a black eye. 


or minus a dollar or so. The extent of 
such troubles was a couple of tubular 
capacitors in one case, two tubes in 
another; and finally an oscillator coil 
and a couple of tubes. Now, I’m sure 
there are many honest dependable TV 
men in this area and elsewhere. It’s 
unfortunate that I’ve had only the 
other kind do my work. 

For example, the last time my TV 
conked out, I noticed that the plate of 
the horizontal amplifier tube (6BQ6- 
GTB) was running red hot. By wig- 
gling the adjustment screw on the 
horizontal oscillator coil, I was able to 
clear the short intermittently and the 
picture would come back in sync on the 
picture tube. All tubes had checked 
OK on my tube tester. Having read 
about an electrocution in RADIO-ELEC- 
TRONICS and horrified by the thought 
of “harmful X-rays” emanating from 
the 1B3 tube (reference RCA Tube 
Handbook, 1957), I was more “chicken” 
than ever. Because I knew right where 
the trouble was, I decided to let an 
experienced TV man take his chances 
with the high voltage and the X-rays. 
It should take only a few minutes to 


clear the short, I thought 
I thought! 
Having had 


fantastic 


same TV man twice, eve 











That’s’ what 


past 
charges, I 


experiences 
never called tl 


lastingly liv 


ing in the hope that I would eventual! 


find a 


reliable 


and reasonable tec! 


nician. So, I looked in the Yellow Pag: 
of the phone book. 
“Trustworthy TV” sounded good, ar 


had the 


Trustworthy promised to send a 
right 

would 
service call. Nothing, I thought, 


out 
there 


be more 


1 


biggest ad in the _ sectio1 
ma 
me that 


fo 


warned 
charge 


and 


$5 


away 
be a 
cou 
that. Agair 


‘easonable than 


that’s what I thought! 


In a couple of hours, a 
young 


formed 


neatly wi 


fellow drove up i1 


sedan. He looked “trustworthy.” I ex 
plained the trouble, which he verified 


I also told him 


that the tubes 


Wwe 


okay. He started to make out his 


“Just 


a 


said. “There 


minute,” I 


no need for you to take the set to you 
shop. I'll help you carry the chassis t 
my bench in the garage. I have a vtvn 
You can clear up the short in a couple 


of minutes. 


I’ll still have 


time to see 


the Alfred Hitchcock show.” 
He laughed as he continued to mak: 
out his bill. “Sorry,” he said, “but ws 


don’t operate that way. I 
sets at all, except to replace 


don’t re pa 


tubes. | 


just diagnose the case and turn in 


report. Tomorrow they’ll send 


out ar 


pick up your set.” 


“But look, bud,” I 
take only 15 minutes to do the job 


protested, “it’ 
Why 


not do it now and get it over with?” 


But he 


shook his head 


and tore off 
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my copy of the bill (diagnosis, that is). 
“Look, mister,” he said, “I wish all my 
customers were like you. It would make 
the job easy. We'll pick up your set 
and take it in to the shop, put in a 
new oscillator coil, and tune it up.” 

I examined the “preliminary” bill. 
On it, in addition to the $5 service 
charge, was the diagnosis, “Replace 
Hor. Ose. Coil and tune up.” “How 
much will the whole job run?” I asked 
apprehensively. 

“It will be $14 to take the set in 
and bring it back, plus the cost of the 
coil—about $1.75.” 

“Does the $14 include the $5 service 
call?” 

“Yes, it does,” he said. 

Oh, well, I figured, having shot five 
bucks on the service call, I might as 
weil shoot another $9. “Okay,” I said, 
“T’ll help you shack the chassis to your 
car.” 

This time, he laughed out loud. 
“Sorry, mister,” he said, “I don’t pick 
up sets, I just——” 

“I know,” I interrupted, “you just 
replace tubes and diagnose the case.” 

Before he left, I gave the TV man 
a cold Pepsi for the road, and we 
became quite congenial. He confided 
that he made about 25 service calls 
per day (six days per week) and told 
me that I should take a part-time job 
in his shop. “But I know nothing about 
TV,” I argued, “I’m just an ex-radio- 
man.” ‘ 

“You found the trouble with this 
one,” he said, “and TV’s are easier to 
fix than radios—you’ve got a built-in 
scope.” 

I couldn’t argue with thatthe built- 
in scope, that is. Next morning at nine, 
I called Trustworthy and spoke to the 
service manager. After some 15 minutes, 
he located my ticket and said he’d get 
the pickup men out that night. Three 
nights later, a coupie of husky country 
lads (the kind they had before the war) 
arrived in a station wagon. They looked 
like they were fresh from the hills. 
They came into the house. They took 
one look at the TV combination (as 
large as an upright piano and almost 
as heavy) and groaned. They started 
to lift the cabinet. 

“Hold on,” I protested. “Don’t take 
the whole thing in, just the chassis— 
it’s loose in the cabinet.” Their jaws 
dropped and they stared at me. 

“But, mister,” one said, “We 
pick up cabinets and all. We 
know nothin’ about no chassis. We’d 
be afeared we’d break somethin’.” 

At this point, I could have been 
forced to admit that I had become a 
trifle impatient with the entire deal. 
Last time transfer men had moved 
“cabinet and all” they’d broken three 
legs (of the cabinet). “Either you 
take only the chassis,” I said, “or you 
don’t take anything.” 

They took the chassis, handling it as 
though it were a bushel basket of eggs. 


only 
don’t 


One week later 


After repeated hassles with the 
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Receipts 
6 service diagnosticans, avg. 15 calls 
each per day ; 
2 crews, pickup & delivery, avg. 15 
jobs each per day : 
{includes labor charge 
Avg. parts & tube sales per day 





Daily total be 


$1,170 per day, 6-day week, total $7,020 x § 


Additional tubes & parts sold in shop $185 


Total yearly receipts 
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Day Year 


9 95/ 


eee e 0$360,250 





Expenses 

Salaries 
service diagnosticians 
shop technicians 
service manager 
clerk-typist 
pickup & delivery men 


Weekly Payroll 


Executive's (owner's) salary 


Total yearly salaries 


leek Year 


$68,500 





Operating Expenses—Yearly 
Merchandise cost 


Mileage, depreciation, insurance, operat 
9 p 


Depreciation, shop & office equipment 
Rent (pro-rated for '/3 tote 
Utilities 

Insurance 


Advertising (Yellow Pages, phone book 


Office supplies 

F.1.C.A. (social security) 
Workman's compensation 
Bookkeeping service 
Attorney—retainer fees 
Miscellaneous expenses 


Plus yearly salaries 
Total yearly expenses 


Gross receipts 
Less total expenses 


Less California State Income Tax 


Net Profit before Federal Income Tax 


NOTE: Gross receipts of $360,250 are 
$68,500. 


service manager (on the phone), I 
finally got Trustworthy to return the 
chassis. Meantime, I was a bit fretful, 
having missed a week of my favorite 
TV programs. 

This time a different man appeared. 
He was alone, in a small sedan. I had 
to help him carry the chassis into the 
house and get it into the cabinet. The 
set worked, but the picture was out of 
focus just enough to be annoying to 
watch. “How about tuning it up a 
little?” I asked. 

“Sorry,” he said, “But I only deliver 
sets and turn ’em on. I'll turn in a 
report and there will be a man out to 
tune it up.” 

With these familiar words, he threw 
his bill in my face. Sure enough, there 
was the $14 pickup and delivery charge, 
plus $5 for the first service call, plus 

2.75 for the coil, and plus $2.60 for 
two tubes—as usual, a total of $24.35! 
I, who had trusted Trustworthy, was 
disillusioned. I squawked. I explained 
that the $5 service call was to be in- 


store area 


$209,200 


cluded 
added that 
“Don’t 
said, “I 
out the | 
“T know, 
for the sak 
ity, Suppo 
chassis t 
lived ou 
because 
in close I 
house. What 
His eye 
slackened, 
just don’t 
Well ar 
see the 
mooners 
ture dist 
That was so 
I paid 


fascinated, wl 


cord from tne 


yelled. “What’s 


“Why, 


4 


$14 pickup charge, and 


need any tubes. 
e, mister,” the man 
sets. They make 
he office.” 
wearily, “But just 
own morbid curios- 
had to deliver a big 
d crippled lady who 
ntry. And suppose, 
st, you couldn’t drive 
lf a mile from the 
1 you do then?” 
ged out and his 
hung his head. “I 
ister,” he admitted. 
thought, I'll get to 
of The Honey- 
though the pic 
ikes me _ bug-eyed. 
x else I thought! 
and watched him, 
he jerked the line 
issis. “Hey, wait!” I 
the idea?” 


cord, 


jaw 


It’s 


mister. 
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the one I have to try out 
when I deliver them.” 

“Then, where’s my cord?” 

“T don’t know. It should 
fastened to the back.” 

It appeared, then, that the pickup 
men had taken my cord when they took 
the chassis, and that the delivery man 
would not leave his cord. This was the 
last straw! I threw on my jacket, 
fired up the Chev and took off for the 
home office of Trustworthy TV. 

The Sales Department was large 
and impressive—so was the shop. On 
the wall, prominently displayed, was a 
bronze plaque which read “Member— 
Better Business Bureau.” This fore- 
stalled any ideas I may have had about 
reporting Trustworthy as a gyp outfit. 
After a wait of 30 minutes, I got in to 
see the general manager. I introduced 
myself, shook hands and explained that 
I was an electronics engineering writer 
and ex-radio service technician. I re- 
viewed the entire deal, complaining 
bitterly about the $5 overcharge, the 
performance of the set and the 
loss of the cord without which I could 
not operate the set after waiting for 
a week to get it back. 

The manager seemed concerned, but 
not enough to refund the $5 overcharge 
which, he explained, resulted from an 
error on the part of the technician. He 
was generous enough, however, to give 
brand-new cheate Then, 


sets with— 


have been 


pool 


me a cord. 


using master sales techniques, he 
launched into a hard-luck story that 
was calculated to bring tears to my 
eyes—and almost did. He wailed and 
moaned about “overhead,” emphasizing 
the point that it cost $4 to make a $5 
service call and that if his service 
department would only just break even, 
he would be a happy man. He added 
that he was truly sorry that the TV 
was out of alignment and that he would 
send a man out right away to tune it 
up at “no charge.” If it took several 
more trips to accomplish the tuneup, 
there would still be no further charge. 

As I left, I patted his shoulder 
consolingly. Poor guy, I thought, what 
a burden he has to bear. That was two 
months ago, and Trustworthy has yet to 
send the man out to tune up my TV. 
Meantime, being free from the hyp- 
notic influence of the manager’s super 
salesmanship, I have done a bit of 
figuring. In the estimated figures for 
Trustworthy’s business (see chart page 
99) I feel I have been quite 
tive. I have piled on the 
much as I could. I have discounted the 
diagnostician’s statement that he aver- 
aged 25 calls per day, which in an 8- 
hour day would allow only 20 minutes 
per call. I have allowed 15 calls pei 
day. Of course, the TV service business 
is seasonal, but this was in the 
summer, I presume the year-round 
average would be better rather than 


conserva- 
expenses as 


since 


FE MEeEEON STEER 


[| 2a 2 — Gp 12 @ @B ->b aP os a a 


i OF = 8 ae — Ip -) 1 8 Be OB 3B) 


—— 
; eons 
on 


| 2) ao) E——!— sob eol_ We ol whoo oet-b ele _E_- heh ole) olb8l_- hab o) ole —\— | 


NOW YOU CAN RECORD STEREO, TOO! 





Pentron's totally new TM-4 Stereo Tape Deck is the 
ideal addition to your custom high fidelity system: 


records and plays stereo . . 


. 4-track as well as 2-track 


tape, records and plays monaural ond has all the 
exclusive Pentron stereo features which assure you 


matchless performance of a professional quality never 


before possible at popular prices. 


SEE THE NEW PENTRON EMPEROR I! 


Pentron tape mechanisms are precision engineered , = 





with full-range freq . 


Azmur-X head 


azimuth adjustment, leak Finger- Flite rotary control, 
easy dual-speed control lever, four outputs plus two 
AC convenience outlets, self-energized braking, stereo 





or | erase, desig 
ing angie. 


The Pentron TM-4 is priced af $109.95 net and is 
available at professional high fidelity showrooms, For 


d to operate at ony mount- 


way 
a 
THE ONLY COMPLETE POPULAR-PRICED 
STEREO RECORDING SYSTEM 


detailed information on Pentron high fidelity tape 
recorders, amplifiers, pre-amps, mike mixers, tape 
decks, and stereo conversion kits, write Dept. ot or 


see your yellow pages. 


CORPORATION 777 South Tripp Avenue, Chicago 24, Illinois 


CANADA; Atlas Radio Ltd., Toronto 
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EXPORT: Raytheon M 


Watth 


facturing C Y, , Massachusetts 








Canadian Rep: Len Finkler & Co., 


worse than my figures would show 
“Okay,” you may very 
there is a net profit of $209,200 befor 
Federal income tax- 
tax, what does the 
tell you. This business is a “pro 
etorship” owned by one man. He wou 
therefore, pay income tax on his i 
vidual income, which is 
shop. Figuring none except 
deductions (total expenses), 
cut would be $142,828 and s 
owner would take home an 
Although my estimated 
been checked by two ac 
one business administ 
been judged “realistic,” th 
be some who might 
want to please everyone, 
benefit of doubters, let’s cut 
in half and come out with 
net profit before Federa 
On this amount, Uncle’s 
$57,090, and the shop o 
home pay” would be $47,51 
Definitely, this isn’t hay 
did call Trustworthy back 
job. Frankly, I don’t trust 
and I wouldn’t let them 
with a 60-foot antenna n 
preservation (and until 
fair TV man) I have done 
ing, and am now repa 
TV—no one else’s, just my 
TV repair charges too 
in some areas—but not 


1] 2% 
well Say, 


and after ine 


owne have? 


ques 


gstiTUTE PARTS 


_outT SOlDERiye 


5 Connectors 


Connect a 
speaker, or 











Substitute a 
@ transformer 


@® capacitor 


% Makes connections instantly! 
% Won't pull off! 
% Insures positive 
Saves time, 
experimenting, 


~__E-Z-HOOK SsUB_ — 
No. 71-1...SUB..... Only 695s. 


Six Colors!-for Easy Lead -Identif 


ORDER THROUGH YOUR 
Saas, PARTS DISTRIBUTOR 


ea a 0 ee | 


N 

=) a E-2-HOOK TEST PRODUCTS 
Dept, G-3. 1536 Woodburn Ave 

Covington, Ky. 


contact! 
money and parts 
instructing and producti 


%, > e/ 
CAS {2m ee 


Toronto, Ont 
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Use Delco Radio 
Service Parts! 


SPEAKERS 





c 





IRON CORES 
DS501—Highest power transistor 


used in auto radios, \ - p - a= 
: «i ae 


RESISTORS 


CAPACITORS 


CONTROLS 


VIBRATORS 


TRANSFORMERS 


Your Delco Radio Electronic Parts Distributor carries 


the complete line, giving you fast, dependable service on the items 
you'll need for Delco Radio—and other radio — service work. Delco Radio also 
provides: 


e Wide selection of special application parts e Effective warranty program 
e Complete technical training program e Dealer identification signs 


Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 


Available everywhere through 
Electronic Distributors £S ry) i 


associated with... 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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COYNE offers 


isi 


Spare Time AT HOME 


The future is YOURS in 
TELEVISION —RADIO 
COLOR TV! 


A fabulous field—good pay—fascinating 
work —a prosperous future! Good jobs, 
or independence in your own business! 


Coyne brings you MODERN—QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do ac- 
tual servicing jobs — make money early 
in course. You pay only for your train- 
ning, no costly “put together kits.” 


SEND COUPON FOR| 
FREE BOOK | 


and full details including 
easy Payment Plan. No 
obligation, no salesman 
will call. 


Coyne—the Insti- 
tution behind this 
training... the 
largest, oldest, best 
equipped residen- 
tial school of its 
kind. Pounded 
1899. 
8. W. Cooke, Jr., President 


* 
ELECTRICAL SCHOOL 


500 S. Paulina, Chicago, Dept. 88-H5 
A Technical Trade Institute 
Chartered Not For Profit 


COYNE Television, Home Training Division 
500 S. Paulina St., Chi 12, Ml. 

Dept. 88-H5 

Send Free Book and details on how I can 
get Coyne Quality Television Home Train- 
ing at low cost and easy terms. 








I E itrnrenecectrnipimnniamniningantininaninibiin 


a oD aniscnstnlesiatiess 
(It is understood no salesman will call) 
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TRY, TRY AGAIN 


My most unusual service job was on 


| an RCA model T-120. The complaint 
| was an 


intermittent picture. Close 
observation showed poor sync stability 


| n the horizontal oscillator and arcover 
| in the horizontal output transformer 


and 1B3. The picture and raster would 
intermittently cut out with a loud click. 


| When a picture was on the screen, the 


top part of the picture would bend and 
weave a little. 

After probing around with a scope, 
I noticed that the peak-to-peak voltage 
at the grid of the 6BG6-G horizontal 
amplifier was greater than 
the peak-to-peak voltage at the plate of 
the 6BG6-G would decrease as_ the 
brightness control was advanced, and 
the high voltage would drop to 8,650. 
The efficiency of the circuit was im- 


| proved by replacing the horizontal out- 


put transformer, tubes, and some com- 
ponents. However the trouble was still 
there. 

Reducing the horizontal drive cured 
the instability problem. But 
lacked brightness and 
several 1B3’s and checked all 
ponents in the high-voltage 
all to no avail. 

By this time the set decided to act 
up intermittently. A blue glow appeared 


circuit— 


| in the 1B3 and was traced to an inter- 


mittent arcover in the 12LP4A picture 


tube. Replacing the picture tube cured 
the intermittent condition. However, as | 


before, the high voltage was still low. 


| Advancing the horizontal drive control 


brought the high voltage up but also 
brought back the instability and over- 
drive. 

After prolonged checking and 


decided to substitute another 
replacement—it cured the 


G. P. Oberto 


exact 
trouble.— 





normal; | 


now the | 
focus. | 
The high voltage was low, so I tried | 
com- | 


self- 

| consultation I asked: “Could the trouble | 
| be in the new horizontal output trans- 
former as well as in the original?” I | 





FAGTORY INSPECTION 
for AR SPEAKERS 


A stethoscope iseusedeinethe production test- 
ing of every Acoustic Research speaker system, 
to detect possible’air leaks in the cabinet. The 
speaker I§ driven by a twenty-cycle signal, anc 
if theré afévany leaks a characteristic_rushing 
sound can Be picked up.at the trouble, spot. 
This /test procedufe is Aecessary because fhe 
sealéd-in air Of.an a¢eustic Suspension enclosur 
is 4 basic working element of the speaker 
etem.ein conventional speakers the cane wor! 
against the springy stiffness of its mechan 
suspensions; in AR speakers this stiffness 
missing, and the cone works instead against the 
springiness of .the.enclosed. air-cushion 

the neW air-suspension cars, the speaker lit- 
erally rides on air. 

The patented AR system requires a small cab- 
inet, so that the @nclosed’ air willbe springy 
enoughsAnd since the aif-cushion doeSat bind 
or reach it§ elastic limit as do “mechanical 
springs, thé AR-1) has Created new industry 
standards in the low-distortion Yeproduction of 
aniisic. Thes“bookshelf! size of AR»enclosures 
is associated with an absolute advance* rather 
than a compromise in speaker bass performance. 


AR speakers have been adopted as reference 
standards, as test.instruments for acoustical 
laboratories, and ag monitors in recording and 
broadcast studios. Their most important appli- 
cation, however, has been in the natural repro- 
duction of music forthe home. = 
The AR-1.and AR-2, two-way speaker) systems 
complete with enclosures, are $185 and $96 
respectively in either mahogany or birch. Walnut 
or cherry is slightly higher and unfinished fir is 
eslightly lower in price. 
Literature is available on request. 

Dept. E 
ACOUSTIC RESEARCH, INC. 
24 Thorndike St., Cambridge 41, Mass, 
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This is the first of a series of articles on 


the practical aspects of antenna installa- 


tion. This installment presents the facts 


about stacking antennas and the effects 


of such stacking 


By Engineering Staff, 
Scala Radio Co. 


HERE are many good books on 
antenna theory. However, very few 
data are available on antenna in- 
stallation techniques. Technical 
problems met in practical work have 
been almost completely avoided. 
Generally, we stack antennas to in- 
crease gain. In practice a gain of ap- 
proximately 3 db is possible each time 
the number of antennas is doubled. 
Two dipoles stacked vertically or hori- 
zontally have an approximate gain of 
3 db over a simple half-wave dipole. A 
4-hbay antenna has a gain of approxi- 
mately 6 db, an 8-bay job yields a gain 
of approximately 9 db and a 12-db ap- 
proximate gain is possible from a 16- 
bay array. In stacking antennas we 
also automatically increase the direc- 
tivity in the plane in which the an- 
tennas are stacked. 


Basic dipole principles 

A dipole is bi-directional. The two 
major lobes are at right angles to the 
elements. No energy is radiated from 
the ends of the dipole. Dipoles can be 
stacked vertically, and this confines the 
energy on the vertical plane. It gives 
a sharper radiating pattern on the ver- 
tical plane, without affecting the hori- 
zontal plane, 
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Fig. 1 (above right)—Seale- 

model Yagi antenna is con- 

structed with careful atten- 
tion to detail. 


Fig. 2 (right)—Yagi anten- 
nas are tested with installa- 
tion which approaches ideal. 


Fig. 3 (above left)—Radia- 
tion patterns are checked on 
accurate laboratory equip- 
ment. Electronic patterns 
are traced on scope screen. 


Fig. 4 (below)—Polar pat- 

terns of single 10-element 

Yagi antenna: a — horizon- 
tal; b—vertical. 


HORIZONTAL PATTERN 
Qa 
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VERTICAL PATTERN 
b 


80° 90° 


HORIZONTAL PATTERN 
a 





VERTICAL PATTERN 
a 


Stacking dipoles horizontally con 
fines the horizontal radiating pattern, 
without affecting the vertical pattem 
When dipoles are stacked both vert 
cally and horizontally, energy is 
fined to both planes. A gain of 
db is obtained by merely adding 
rector to a dipole. A little mo1 
obtained by using a reflecto1 

The forward radiating patterr 
dipole with reflector 
similar to that of a dipolk 
rector. However, the effe« 
lobe is more pronounced, 
front-to-back ratio is obt: 
reflector. 

Properly terminated ant 
cause radiation from the 
line or noise pickup. This 
perfect termination, how 
may be difficult to obtain 
These considerations will 
in detail later. 

Assuming a solid wavef1 
given number of Yagi 
stacked, the same gain 
tained whether stacking is 
horizontal. If the expected ga 
obtained the installation has 
incorrectly. Note that the 
stacking changes the direct 
acteristics greatly. Incorr: 
can cause cemplete failure 

Hence, a study of both the 
and vertical radiating patt 
made on exact 10-to-1 scale 
10-element Yagis. This mear 
ail dimensions of the antenna 
size and energizing the str 
times the frequency of 
antenna. Fig. 1 shows 
enna. 

The stacked antenna 
mounted on a test stand 
as shown in Fig. 2. F 
sponse is measured on a 
tern indicator, as illustrate 


+ 


abe 


é 
+ 
t 


Radiation patterns of Yagis 
The radiation patterns of 
Yagi are seen in Fig. 4. N 
horizontal pattern in Fig. 4-: 
metrical, except for a small 
right. This disturbance is 
and shows the effect of an 
signal. At a later point, it 
how this disturbance can be 
greatly by proper stacking. 
Fig. 4-b depicts the vertical 
tion pattern of the same antenna. 
smaller lobes on either side of the 
lobes are typical of a single Yagi 
result from side radiation of the dri 
element. We will show how these lobes 
are also eliminated by proper stacking 
If two Yagis are stacked vertically 


Fig. 5—Pattern of 2-bay vertically 
stacked Yagis: a—horizontal plane; b- 
vertical plane. 

Fig. 6—Two-bay horizontal stack: a— 
horizontal pattern; b—vertical pattern. 
Fig. 7—Four-bay array stacked horizon- 
tally and vertically: a—horizontal pat 
tern; b—vertical pattern. 

Fig. 8—Horizontally stacked, 4-bay ar- 
ray: a—horizontal pattern: b—vertical 
pattern. 
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THE WIRE YOU NEED 





—for EVERY ELECTRONIC application 
—Correctly Rated—Quality Controlled 


—for positive performance 
—for the most complete line for all electronic applications 


—for most advanced construction designs, insulations, 
and shieldings correctly service-rated 


—for dependable uniformity under strictest quality contro! 
—for complete information in an easy-to-read catalog 


—for fast service 





You Can Depend on Belden... Ask Your Belden Jobber 


Belden 








One Wire Source for 
Everything Electrical & Electronic 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


of » Magnet Wire « Lead Wire * Power Supply Cords, 


Le Cord Sets and Portable Cord + Aircraft Wires 
<p ae 


Electrical Household Cords « Electronic Wires 


as 
08aA0218 Welding Cable * Automotive Wire and Cable 
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SUITS NEED PRESSING— 
MERIT DEFLECTION YOKES 


DO NOT! 


Merit deflection yokes are cosine wound TO FORM, 
not pressed. Pressing can lead to distortion and 
poor focusing. Pressing after winding frequently 
causes breakdown. 


MERIT COILS AND TRANSFORMERS HAVE 
‘BUILT-IN’ ADVANTAGES. 


Each Merit yoke is 
100% LIVE TESTED 


COMPARE IT WITH 


MEER iD 
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the pattern changes little horizonta 
The half-power point (0.7 
point) is still at 40°. Howe 
tical pattern is considerably 
The half-power point is n 
60°; the pattern is now 
and the two side lobes 
greatly reduced (see Fig 

Now, consider two 
horizontally. You will not 
6-b that the vertical patt« 
fected. It remains the sam 
single antenna. The horizont: 
ing pattern (Fig. 6-a) is consid 
changed. The half-power point 
20°, not 40° as in Figs. 5-a a 

These tests show that th« 
patterns of antennas are chang 
in the plane of stacking 
antennas are stacked horiz 
horizontal pattern is changed 
tical pattern is not. Like 
antennas are stacked vertic 
tical pattern is changed 
tal pattern is not. 


Controlling both planes 
Installations often requ 
trol of both horizontal and \ 
terns. Hence, we give next 

of stacking four antenn 
stacked vertically and tw« 
The two banks were phi: 
and the patterns observe: 
and horizontal planes 

Fig. 7-b shows how the 
point in the vertical plane | 
in this configuration. ° 
point in the horizontal plan 
25°. It is interesting to n« 
larity between the Fig. 7-1 
and the Fig. 5-b two-bay v 
The same similarity is 
the Fig. 7-a quad stack 
6-a two bay horizontal stack 

The possibilities which 
ized by the field techniciar 
illustrated by stacking fo 
in the horizontal plane. Fi 
the horizontal polar diag 
configuration. Note the 
width of 15°. Note also that 
lobe of Fig. 4-a has almost 

The vertical pattern (Fig 
practically unaffected and remains 
same as in Fig. 4-b. As might 
ticipated, similar tests result 
expanded to any number 
However, the practical worl 
dom concerned with mor 

If you observe the pola 
which have been illustrated 
be able to solve many practical 
lems easily. For example, 
co-channel interference fron 
you can eliminate it by 
tennas horizontally. Noise 
rives from below the installat 
reduced or eliminated by 
antennas in a vertical plan« 
ference arrives from bot} 
below or above the antenna 
antennas horizontally and 

Following installments will 
how to control co-channel inté 
reflections, space loss and 
practical field problems. 
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you can convert 
to stereo 
without a 
second woofer 
or expensive 
network 


IF YOUR WOOFER 


These four terminals lead to an exclusive 
University feature... THE DUAL VOICE COIL... 
two electrically separate voice coils 

on a single woofer that provide perfect 

bass from both stereo channels, without 

the need for expensive or complicated stereo 
adapter networks or “control” filters. 


How to achieve your University stereo system 
Select the stereo adapter speaker(s) that best suits 
your budget, decor and space requirements. Each of 
University’s all-new stereo adapter speakers has 
been specially designed to provide a perfect stereo 
match by direct connection to your dual voice coil 
system. (For systems not having a dual voice coil 
woofer, a stereo adapter network is availabk 
Stereoflex I is well suited for bookshelf installa 
tions. Stereoflex II, with its narrow silhouette, 
makes a fine end table. Model SLC can be affixed to 
a wall or “lite-pole,” its decorative fibreglass hous- 
ing blending smartly with modern furnishings. 



































p35 


= 


STEREOFLEX |: Double horn-loaded, 
with 6” mid-range driver and 2000 
ps rossover wide-angle tweeter 
Response: 150-15,000 cps. Hardwood 
furniture finishes. 1142°R.112¥o"w 
x10% User net: Mahogany — 
$54.50, Blond or Walnut—$56.58. 


This means the tonal magnificence of University 
stereo adapted speaker systems can be perfectly 
matched for stereo with the sole addition of an 
inexpensive, compact stereo “add-on” speaker, 
or other suitable limited range speaker. This is 
possible because stereo effect is created largely 
by frequencies above the nominal bass range. 


7 





How University dual voice coil woofers work: 
Voice Coil A of the woofer receives the 

full bass from one stereo channel. Voice Coil B 
receives the full bass from the other channel. 
Then...exactly as done in two-woofer 

stereo systems...both bass signals are blended 
acoustically. Result: authentic, balanced, 
full-bodied bass that will give you the enduring 
satisfaction of superb stereophonic sound. 











STEREOFLEX I!: Double horn-loaded, 
g an extended air column mid- 
range with heavy duty compression 
driver and 3000 cps crossover wide- 
angle tweeter. Built-in eruciance 
control. Response: 150 cps to be- 
yond audibility. Hardwood furniture 
25%0" h. x 10" w. x 1944" 
net: Mahogany $110.00, 

© Walnut—$113.00. 





Thus, you save the expense and space 
of an additional woofer and its enclosure. 
Whether you are investing in a complete stereo 
system...or starting with a monaural system for 
later conversion...a University speaker system* 
featuring a dual voice coil woofer proves once again... 
with University it pays to own the very finest! 
*University woofers having dual voice coils are models: 
C-1SW, C-12SW, C-1SHC and €-12HC. These are employed in 
speaker systems: Debonaire-12 S-3, S-3S; Senior S-S, S-5S; 
Master S-6, S-6S; Dean S-7, S-7S; Classic 8-8, S-8S, S-9, S-9S; 
Ultra Linear S-10, S-10S, S-11, S-11S; Troubadour S-12, S-12S. 
(System models in light type are fully stereo adapted. 
System models in bold type can be easily and inexpensively 
prepared for stereo with kit SK-1, User net: $5.95) 


These illustrations are typical of how any of the Univ 
sity stereo adapter speakers may be used in 2-speake 
3-speaker stereo system combinations. Above, is a Ste 
flex II connected to a full-range speaker system. Bel 
are two Stereoflex I’s used with just a dual voice coil w 
in a suitable enclosure. 




















MODEL SLC: Same as Stereoflex |, 

t with decorator charcoal gray 
fibreglass housing and gold ano- 
dized front grille and adjustable 
tilting stand. 1142"h. x 12%" w.x 
1050" d. User net: $43.50. 














STEREO ADAPTER NETWORK A-1; 
Aveilabie for use with any brand 
of speaker system not having @ 
dual voice coil woofer. Net needed 
with University speaker systems: 
Debonaire-12, Senior, Master, Trov- 
bador, Dean, Classic, Ultra Linear- 
2 or -15. User net: $30.00. 








See your dealer for any desired additional informa- 
tion, or write to Desk J-6, Technical Service Depart- 
ment, University Loudspeakers, Inc., White Plains, N.Y. 


SOUNDS BETTER! 


SOHSOSSSSSSSSSSSSHSSSSSHSSSSSSSSHSHSSHSSSSHSSHSHSSSSHSSSHSSSHHSHSHHOSSE 
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N last year’s television DX columns 

(fall-winter, 1957) F2 

reception was covered 

fashion. Unlike other forms of dx 
reception, F2 calls for making a few 
minor major (depending on your 
experience in TV) modifications to the 
TV set, antenna system and your dxing 
habits. Unfortunately, too few dxers 
realized the possibilities of F2 reception 
and made no attempt to go out of their 
way to receive the numerous TV trans- 
missions which bridged the Atlantic 
from England, France, Italy, Denmark, 
Russia and Germany. 

To who did bother with the 
circuit modifications, antenna _instal- 
lations and a study of what makes F2 
tick, the results were by far the most 
noteworthy dx loggings reported in 
many seasons. 

Foremost among the F2 dxers is 
Gordon Simkin of Loma Linda, Calif. 
Dxer Simkin has been most helpful to 
aspiring F2 dxers, offering information 
on receiver modifications, antennas 
and when and where to look for signa’s. 
On the opposite side of the continent, 
Ronald Boyd of Truro, Nova Scotia, 
Canada, has reported in detail his luck 
with English, French and Danish TV 
transmissions. 

It remained for Stanley J. Penc, of 
Utica, N. Y., however, to provide us 
with a set of what we consider good to 
excellent photographs of F2 TV recep- 


television 
piece-meal 


or 


those 


By ROBERT B. COOPER, JR. 


tion, as seen on this side of the Atlantic. 
Stan Pence has been dxing 
years in Utica, with a 
stations in 30 states, Puerto Rico, 
Mexico, Cuba and Canada and now, 
thanks to F2, England, France and 
Germany. 

Stan’s setup is typical of the Simkin 
modifications found in use thro'ghout 
the country. The heart of his system 
is a Heathkit FM-3A tuner feeding a 
Setchell-Carlson receiver. Many modifi- 
cations (in fact a whole rebuilding job) 
were performed on the FM-3A, and will 
not be discussed at this time. 

A conical antenna with a 45-me center 
frequency (European TV operation be- 
gins at 41.25 mc), mounted with a con- 
ventional rotator some 30 feet above 
ground, is used. It is vertically polarized 
to match BBC TV transmissions in this 
frequency range. the 48-—54-me 
range, a 6-meter: amateur antenna is 
used. It covers BBC channel 2 and other 
dx stations in this range. 

For detailed data 
European TV dx see “Looking in 
London,” RADIO-ELECTRONICS, 
ber, 1958, page 52. 


for several 
total of 124 


For 


on picking up 
on 


Septem- 


Unusual but true 

The longest distance covered on a 
regular basis on the TV channels? 
200 miles? Perhaps 300? In which case 
you guess it to be from a mountain-top 
receiving site? Try 700—1,000 miles for 


F2 television is very ghosty at best. Even against this problem, dxer Stanley 

J. Pene of Utica, N. Y., has surrounded himself and his equipment with several 

good photos of these elusive BBC transmissions, The center photo is of Pence 
himself. 


size. 

A 
Stat 
doin 


for 


Texas or 


cont 
the 


That’s right .. . 700 
Iberto A. Garcia of Me 

e, Mexico, reports: “W< 
g some dxing of Ame) 
time—usually 
Louisiana stat 
inues, “We have beer 
highest 


some 


perfectior 


regularity KTBS-TV | 


La., 
TV 


Christi; 
WOAI-TV 


and KTBC-TV (7), 
(6) and KSIX-T\ 
KPRC-TV (2), 


(4) San Antor 


sometimes we get KTH\ 
Rock, Ark.” 
Not to be overlooked i 


over 


-water path which 


follow along the wester: 


over 
A 
fron 
Salv 
that 
ceive 


most of the distance 
lso of dxer interest 
1 Joh. Richter of San Sa 
ador, Central America. H« 
KPRC-TV (2), Houstor 
‘d with good E-skip sign 


the early evening of July 20, : 


unid 
even 
lar 

tran 
Sout 


Two 


entified stations were 
ing of July 19. Howeve 
note is San Salvador’ 
smitter, a worthwl 
hern dxers in the stat 


unusual trops hauls 


June 28-30 was general] 


excellent 


ground-wave 


throughout the Midwest ar 


Sout 


in the 


repo 
grea 
part 
of re 
250 1 
A 


colur 


Bush of Mexico, Mo. 


low 


spectively) loaded wit 


300 


on the 


At 0 


overrode 


enou 
grou 
seen 
wot 
Bi 


h Gulf states. Hundreds 
300—500-mile range hav 
rted, and two noteworthy 
ter distances have turned 
icular interest, howeve1 
ports for uhf logging 
niles during this time. 

new reporting sta 
mn is that of Mr. an 

The: 

and high bands (2 
500-mile range when 
receiver at 0730 E! 
735 WGR-TV (2), Buffalo 
the channel 2 
gh to be identified, a ni 
nd-wave haul of 745 
were WWJ-TV (4), Detr 
ID-TV (8), Grand Ray 
ll Eckberg of Walnut, 


found June 28-30 profitable, alt 
dx was not nearly as widesprea: 


locat 


tercepted 2 


KGUL-TV 


ion. At 2130 on 
hours of 
(11), Galvesto 


the 28tl 


recept 


miles south of his location 


ord, 


but a very nice loggi: 


FM dx 


Our first FM dx report 


highlights 
month. 


peg, 
KRL 


(101.1 mc), both in Dallas, Tex., ir 


department 
Molish of W 


the FM 
Lawrence G. 
Manitoba, 
D-FM (92.5 


FM dx f 
KRR 


noted 
mc) 


ana 


FM 


morning hours of July 6. A 


were 


many unidentified FM 


between 88 and 102 me. It is interest 
to note that the only TV dx observe 


during this period came fro 


K MID 


TV (2), Midland, Tex., and KNA‘ 


(5), 


Fort Smith, Ark. The rece 
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Now YOU can get 


TUNERS 
repaired, or replaced, 
in a hurry! 


Send them to TARZIAN ! 





@ Sarkes Tarzian, Inc., an- 
nounces a new tuner repair serv- 
ice and factory replacement pro- 
gram for Tarzian-manufactured 
tuners. Distributors, dealers and 
servicemen will welcome this di- 
rect factory service program which 
is designed to take delay and con- 
fusion out of the tuner repair busi- 
ness. 

We’re set up to offer a 48 hour 
service from the date of receipt to 
shipment to you. 

Cost is reasonable, too. Only 
$7.50 per unit ($15 for UV com- 
binations) and that includes ALL 
replacement parts! Both repaired 
—or exchange units if available 
from stock—carry a 90 day war- 
ranty against defective workman- 
ship and part failure. 

Replacements will be offered at 
these current prices* on units not 
repairable: 


VHF 12 position tuner... $17.50 


VHF 13 or 16 position 

-- 19.50 
VHF/UHF combination. 25.00 
UHF only 


When inquiring about tuner service, 
always refer to tuner by part number. 
When inquiring about direct replace- 
ments for tuners other than Sarkes 
Tarzian-manufactured, please indi- 
cate tube complement, shaft length, 
filament voltage, series or shunt 
heater. Use this address for quickest 
service: 


SARKES TARZIAN, Inc. 


Att: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 


TARZIAN Electronic Product and Services 
include TELEVISION TUNERS . . . SELE- 
NIUM AND SILICON RECTIFIERS .. . 
BROADCAST EQUIPMENT .. . AIR TRIM- 
MERS . .. TV STATIONS WTTV and 
WPTA, and RADIO STATION WTTS. 
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antenna is a simple pair of rabbit ears, 
with a Mallory FM tuner feeding a 
Crosley TV receiver. 


Dx predictions 

In the past months, impressions re- 
ceived indicate that the predictions 
portion of this column may not be of 
too great value. If this is true we would 
like to know, so we can make the best 
use of the available space. 

The month of November is normally 
very poor for Es work. Any E skip 
which does occur appears in the early 
evening hours, generally in southern 
latitudes. 

Watch the lowest channels (2—4) for 
signs of venetian blinds (see “Tips 
from a Tv-Dxer’s Notebook,” RADIo- 
ELECTRONICS, November, 1957, page 58) 
in a direction not normally occupied by 
local and fringe-area stations. 

Auroral Es occurs for the most part 
along the border area of the United 
States and Canada, on _ east—west 
paths. Dxers throughout the northern 
United States and southern Canada 
should be aware of any garbled-fading 
signals on channels 2-6 during the 
early evening hours (1700-2000 local 
standard time) and late evening (2200 
2400 LST). This is especially true when 
visible Auroral Borealis displays ap- 
pear in the northern skies. 

Beginning as early as 0700 LST some 
days and continuing as late as 1500 
LST on _ peak afternoons, British, 
French, and German TV _ broadcasts 
should be received via F2 with good 
strength throughout November and the 
first two weeks of December in most 
every sector of North America. Pos- 
sible reception of Russian, Italian, 
Swedish and Swiss TV stations should 
not be overlooked either. 


Last call for totals 

All dxers are urged to send their 
complete station totals to the TV Dx 
Column before Nov. 1, 1958. Be sure to 
include the total number of stations 
you have logged (including local sta- 
tions), the greatest distance logged 
on each of the three bands (2-6, 7-13, 
uhf) and the number of uhf stations to 
your credit. All listings totaling 50 or 
more stations will find their way into 
the annual Tv dx review listing of the 
Over 50 TV Dx Club. Even if you re- 
port to the column on a regular basis, 
a last-minute postcard with the totals 
information will insure that your 
listing is accurate and up to date in the 
January, 1959, TV Dx column. 


Report forms 

As for the past 14 TV dx columns, 
RADIO—ELECTRONICS offers dxers a set 
of blank TV dx forms, to be used when 
reporting TV dx to this column. The 
forms are free and make convenient 
logging forms. Send a postcard with 
your name, address and the phrase “TV 
Dx Forms” to TV Dx Column, RApIOo- 
ELECTRONICS Magazine, 154 West 14th 
St., New York 11, N. Y. (PS—they are 
excellent FM logging forms.) END 
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nected from the tuner, ti 
tuner has 1 volt present 
it measure zero? The 
age line is —4 with a stron 
tunable buzz is present, pa 
a light picture. The peal 
put from the picture det 
instead of 2 volts. Please 
locate the trouble.—G. 
W. Va. 

The —1 volt that you 
Fig. 4) is called contact 
floating grid will n 
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NTEREST in de restorer circuits It is sometimes supposed that a OK .05 | | MEG 
ies, judging by our incoming  cathode-driven picture tube does not re- wt 
Hence, we are pointing out quire de restoration. This is not true. 
further principles of this Whether grid- or cathode-driven, the 3.3K 
jue circuit. picture will not reproduce large gray 
Although a de restorer boosts the areas correctly if ac-coupled without 
frequencies, it must not be de restoration. B+ eo 
a bass-boost type of If you do not wish to add a tube for 
y different, being a de restoration, use a 1N34-A crystal 
i th clamping action diode. The published ratings for the 
yne tips. A bass-boost circuit, 1N34-A may make you look askance 
I he other hand, is a linear con- at this application, but these are de | 
figuration without clamping action. Jt ratings. They can be exceeded by a 3 
- 


Fig. 3—An efficient de restorer circuit 
working from a grid-driven CRT. 


a 


not work as a de restorer. large percentage in pulse operation, 
The function of the de restorer in with no damage to the diode. This is /2 6BQ7 
producing true backgrounds has been particularly true for the maximum RF AMPL 
previously noted and is illustrated in peak inverse voltage rating. 
Fig. 1. It keeps the correct background It is advisable to select diodes for 
level by clamping the sync tips at CRT high back resistance in de _ restorer 
cutoff, as shown in Fig. 2. circuits. A suitable diode will have at 
4 complete circuit diagram for an _ least 750,000 ohms back resistance at 
i de restorer is in Fig. 3. It can —10 volts, and at least 250,000 ohms 
1 to an ac-coupled video back resistance at —50 volts. 
amplifier lacking de restoration. : = 
This circuit is for a grid-driven pic- Trouble with the age -1V WHEN DISCONNECTED 
e tube. If cathode-driven, reverse the I am having trouble with a Raytheon FROM AGC LINE 
iode, 21T25. When the age lead is discon- Fig. 4—Floating grid shows contact po 
tential of —1 volt (on ytvm). 


about —1 volt on a vtvn Me 
BLACKER-THAN 4 volts peak-to-peak at 
BLACK AVERAGE OF detector output indicates 
VIDEO SIGNAL and low age bias. It is diff 
exactly how much bias s! 
without knowing the 
strength. Try using ove 
MPONENT PRESENT OMPONENT MISSI see if normal reception 
BACKGROUND IS WHITE THE SROUND | will verify suspicion of 
This receiver passes the 
sound signal through the 
fier. Hence, overload in the 
——- INE fier could also cause buzz 
coupling capacitor or low 
age to the video amplific 
be responsible. Also checl 
of the buzz control in the 
circuit. 


Fig. 1—Lack of de restoration causes the video signal to operate at a false black 
level. 


Vertical foldover 
A Brunswick receiver has a 
over at the bottom of the pict 
and height are good, and ve 
Fig. 2 —- When is very tight. Tubes have 
nee SES are placed, and all capacitors and resist 
clamped to the in the output sectio,., along } 


CRT cutoff level, ’ . 
black, white and and oscillator transformer. Al 
. peg. Rae 
grays are correctly are within limits except th 
reproduced. the 6S4, which is low. Any info 
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RADIO SHACK SMASHES 
PRE-RECORDED STEREO 
TAPE MARKET WIDE 


ENTIRE FAMOUS cu) LIBRARY 
PRICED BELOW DEALER COST! 


A. NEVER-BEFORE, NEVER-AGAIN OPP 


REG. $7.95 & $8.95 BUR) 


MVS2-16 DREAMLAND U. S. A. Ha! 
Mooney & Orch. California Here 1 
Come, Beautiful Ohio, Back Bay, When 
It's Sleepy Time Down South, Man- 
hattan, Dreamland U. S. A. Reg. $7.95. 
MVS2-14 FLORIAN ZaBACH. Tilt 
the End of Time, The Very Thought 
of You, | Married an Angel, Ain't 
Misbehavin’, Tenderly, Lovely to Look 
At, Anniversary Waltz. Reg. $7.95. 
MVS2-18 PATTI PAGE. FallinginLove 
With Love, The Boy Next Door, What'll 
| Do, Memories, Till We Meet Again, 
Remember. Reg. $7.95. 

MYVS2-19 THE FEATHERY FEELING. 
David Carroll Orch. Fascination, 
Swingin’ Sweethearts, A Beautiful Lady 
in Blue, Dinner at Eight, Ski Song, | 
Love You Truly, Treadmill. Reg $7.95. 
MS2-21 JIMMY PALMER ORCH. 
Three sparkling stereo hi-fi medieys of 
all-time favorite show and pop tunes 
arranged especially for dancing. Reg. 
$8.95 

MVS2-22 BILLY ECKSTINE. Boule- 
vard of Broken Dreams, You Don't 
Know What Love Is, Babalu, Stella by 
Starlight; Where Have You Been, Zing! 
Went the Strings of My Heart. Reg. 
$7.95 

MVS2-24 GRIFF WILLIAMS SOCIETY 
ORCH. Let's Fly Away, Dance Medley, 
The Petite Waltz, | Know That You 
Know, When Day Is Done, The Girl 
Friend. Reg. $7.95. 

MVS2-27 RALPH MARTERIE ORCH. 
Happy Ballerina, I'll See You in My 
Dreams, Mambocerto, Concerto, Eter- 
nally, Rhumba Concerto, Lonely Win- 
ter, Dancing Trumpet. Reg. $7.95. 
MVS5-41 JOHANN STRAUSS. Voices 
of Spring, Champagne Polka, Roses 
From the South. Minneapolis Sym 
Orch., Antal Dorati cond. Reg. $7.95. 
MS5-48 SUPPE OVERTURES. Light 
Cavairy, Jolly Robbers, The Beautiful 
Galatea. The Halle Orch., John Bar- 
birolli cond. Reg. $8.95 

MVS5-25 VARIATIONS ON A THEME 
BY HAYDN (BRAHMS). London Sym. 
Orch., Dorati cond. Reg. $7.95. 
MS2-13 STEREO DANCE PARTY 
Ralph Marterie Orch. All-time song 


Radio stations! Dealers! Schools! Audiophiles! Fo 
Shack bought this famous company's fabulous 

in carload quantities fantastically off price! Now 
in stereo (acclaimed by “High Fidelity, 


PEN! 


quick cash, Radio 
n-line Stereo tapes 

enjoy the ultimate 
Hi-Fi Music Review,” 


“Audio,” etc.) for little more than the cost of top quality raw tape! 
Standard stacked stereo 7'/2 ips tapes. Can also be played monavu- 


rally or on full-track heads. Even if you're 
convert, rush your mail order while they 
lb. per reel. 


ORTUNITY! CLASSICAL! SEMI-CLASSICAL! POPULAR! 


dancing 
Reg. 


hits specially arranged for 
and brilliantly alive in stereo. 
$8.95 

MS2-17 SARAH VAUGHAN SINGS 
GEORGE GERSHWIN. Gershwin's 
most beloved song hits recorded in 
sparkling stereo by a great interpreter. 


Reg. $8.95. 
$6.99 


REG. $12.95 

MDS2-1 SARAH VAUGHAN. Great 
Songs From Hit Shows. A Tree in the 
Park, Little Girl Blue, Comes Love, 
But Not For Me, Lucky in Love, Au- 
tumn in New York, It Never Entered My 
Mind, If This isn't Love, September 
Song, My Ship. Reg. $12.95 

MDS2-2 HAVANA IN HI-FI Richard 
Hayman & Orch. Rhapsodero, My 
Hopeful Heart, Cordoba, Tropical 
Merengue, Maria-La-O, Caminito, La 
Comparsa, | Won't Stand in Your 
Way, Love and the World Loves With 
You. Reg. $12.95. 

MDS2-4 MUSIC FROM THE BIG TOP. 
Carl Stevens & Circus Band. William 
Tell Gallop, Mosquito Parade, The 
Thunderer, Asleep in the Deep, Ei 
Capitan, Dance of the Snake Charmer, 
Colonel Bogey, Muskrat Ramble, Fair- 
est of the Fair, Bombasto, Invincible 
Eagle, Anchors Aweigh, Marines’ 
Hymn, U.S. Air Force March, Sem- 
per Paratus, West Point March. Reg. 
$12.95 

MDS2-7 AMERICA’S MOST DANCE- 
ABLE MUSIC. Griff Williams Orch. 
The Lady Is a Tramp, | Could Write 


FREE! 


Fabulous new 
1959 232-page 
catalog. 


ham 
parts, 


Latest in stereo hi-fi, 
radio, electronics, 
records, etc. 


RADIO SHACK CORP. 


Stores: 


NOVEMBER, 1958 


730 Commonwealth Ave., Boston 17 and 
167 Washington St., Boston 8, Mass. and 
VRULURG OR a ml eee 


@ Book, Tales From the Vienna Wood 
Mediey, When Spring Is in the A 
La Golondrina, Why?, What Is There 
to Say, Thou Swell, Artist's Life. Med 
ley. Reg. $12.95 
MDS2-9 BILLY 
VAUGHAN. Alexande 
Band, Isn't This a Lovely Day 
Got My Love to Keep Me Warm, A 
of My Life, Cheek to Cheek, You 
Just in Love, Remember Always 
Easter Parade. Reg. $12.95 
MDS2-35 SONGS FROM GREAT 
FILMS Herman Clebanoff § J 
Song From Moulin Rouge 

Is the Wind, Sayonara, Son 

tree County, Farewell ¢ 

Very Precious Love 

Three Coins in the Fountain 
Moonglow & Theme From P 
Friendly Persuasion. Reg 2.95 
MDS5-1 HARRY JANOS SUITE 
DALY) Antal Dorati & Minneap 
Sym. Orch., in astounding h 

$12.95 

MDS2-11 BRASS 

Rugolo Orch. My Mother's E 

the Things You Are, God Ch 

at Work, Temptation, A R 

David, Everything Happens 

Salute, Song For Tuba. Reg 


REG. $9.95 & $11.95 
MBSS-7 POLEVETZIAN DANCES (BOR- 


ECKSTINE SARAH 


R time 
ag 
Pa 


trin 


IN HI-FI 


ust now planning to 
last! Ship. wt. app. 1% 


ODIN & CAPPRICCIO ITALIEN 
TCHAIKOVSKY London & Minneap- 
yrr Orch Antal Dorati cond 
MCS5 7 GRIEG’S PIANO CON- 
CERTO. Richard Farrell & Halle Orch., 
A Reg. $11.95 
RAVEL), L’ARLE- 
BIZET) Detroit 
Reg. $11.95 
PARISIENNE (OF- 
s Sym., Dorati 


MCS5-50 BOLERO 
SIENNE SUITE NO. 2 
MCS5-15 GAITE 
FENBACH). Minneapo 
Rea 1 
Minne- 


19 IBERIA (ALBENIZ 
D Reg 


MBS5 
1: h., Dorati cond 


REG. $6.95 

MWS5-29 MARCH TIME Fred. Fen- 
Eastman Sym. Wind Ensemble. 

nois March, Chil- 

nterlochen Bowl, 

uts of Amer- 


Bugles & 
March The 


w pwa B 


Sco 
oy 2cO 


REG. $14.95 
MFS5-10 VIOLIN CONCERTO 


(BAR- 
Menuhin & Minneapolis 
Antal Dorati cond. Reg 


REG. $17.95 $8.99 


MJS5-17 SYMPHONY NO. 2 IN E 
MINOR RACHMANINOFF). Detroit 
’ h., Paray cond. Reg. $17.95 


TOK 


RADIO SHACK 


orders 
to Dept. 
11E 


Check or money order en 
ing stereo tapes (please print order 


= 


|_| Send free 232-page 19 
NAME___ 
ADDRESS___ 


730 Commonwealth Ave. 
Boston 17 


MA 


Please send follow- 
numbers clearly): 





9 c 





MALLORY 


**“Gem” Capacitors 


Nature’s frog ... and Mallory’s ‘““Gem” 
capacitors ... are both capable of 
withstanding extremes of moisture and 
humidity. That’s why Mallory Gem 
Capacitors are always your best choice 
for service replacements. 


Mallory “Gems” are available in a complete 
range of standard capacity and voltage 
ratings. You'll find exact replacements for 
every circuit requirement. The closely 
checked tolerances of Gems assure correct 
circuit performance. 


Insist on Mallory ““Gems’’. They’re a gem 
of a capacitor! Get them from your Mallory 
Distributor, in the self-service ‘‘5-pack.”’ 








TELEVISION 


tion will be greatly appreciated.—A. W. 
B., Brooklyn, N. Y. 

The immediate clue here is the low 
plate voltage, which is a frequent cul 
prit in foldover symptoms. Run down 
the cause of the low plate voltage, and 
I am certain that the foldover will dis 
appear. 


Dc restoration? 

Has it been your experience that im 
provement results from adding de res 
toration to circuits supposed to operate 
without it? Usually, a cathode-driven 
picture tube works well without de res 
toration.—J. A. S., Philadelphia, Pa. 

When a receiver uses ac-coupled 
video amplification, de restoration is 
needed for best picture quality, whethe: 
the picture tube is grid-driven or cath 
ode-driven. De restorers were used on 
all early TV receivers. Cost-cutting 
resulted in elimination of the de re 
storer, because the public is not too 
critical of incorrect background repro 
duction. Nowadays, the design factors 
for de-coupled video amplifiers are well 
known and have been rather widely 
adopted. De-coupled video amplifiers 
do not require de restoration. 


Co-channel interference 

I would appreciate advice on co 
channel interference. Most summer 
nights reception is bad, without a clear 
channel on the dial. The antennas are 
beamed at New York City, 70 miles 
away. Co-channel interference comes 
from all points on the map. Would a 
highly directional antenna help, o7 
would an attenuator be better?—J. A. 
McD., Bellaire, N. Y. 

This is basically an antenna problem. 
You need more directivity to minimize 
co-channel interference. You will need 
to stack several Yagi antennas, cut to 
channel. The antennas wil! have to bi 
stacked in the vertical or horizontal 
plane, or tilted, as required by you) 
field characteristics. Attenuators will 
not help. 


Slow warmup 

A G-E 21T30 does not come up to full 
brightness and contrast for at least 15 
minutes after it is turned on. Where 
is the trouble likely to be?—B. J. O., 
Chicago, Ill. 

Your report does not state whether 
you have tried a new picture tube. This 
is the most likely cause of the slow 
warmup. It would also be advisable to 
measure the heater voltage at the pic- 
ture-tube socket and see if it is low. 
Also, make a test with a high-voltage 
de probe and voltmeter to see how the 
high voltage comes up. 


Intermittent pix and sound 

A Motorola TS-119-B was brought 
to the bench with a complaint of inter- 
mittent picture and sound. At the 
bench there was only a raster. The 
6AH6 video amplifier, 12AU7 video de- 
tector/first sound if, and 6CB6 first pic- 
ture if tubes were shorted. I replaced 
the tubes, but picture and sound were 
still absent. Then, when the 12AU? 
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~NEW Silicon Rectifier 


Built for Reliability — Priced for Economy 


After 500 hours in boiling water, the new Mallory silicon if 
going strong! That’s just one of the ways we’ve proved that this new 
product of Mallory semi-conductor research, gives you superior rel 
and humidity resistance—at a price that is practical and profitabl 
and radio service jobs. 


re 


New Moisture-Proof Design, using unique Mallo-Seal* en 
the rectifier to pass four times the tropical torture of milit 

. without a single failure. 
New Performance. Compare these figures: reverse leakag 
microamperes; forward drop less than 0.5 volt; no drop 
after 2000-hour life test at 85° C ambient. 
New Reliability. No premature failures, no call-backs— bei 
tion assures quality in every rectifier. 
New Economy. Highest quality and reliability at a new low 
mercial silicon rectifiers. 
Several models are available: the encapsulated type for conversio1 
model for sets already using silicon conversions—and a 
and stud mounted models for military and industrial use. Se: 
distributor soon for complete details. 


*Trade Mark, P. R. Mallory & Co. Inc. 





MALLORY & CO. Inc., INDIANAPOLIS 6 INDIANA 
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Fig. 5—12AU7 oscillates, but 1L2AT7 for 
which the circuit is intended doesn't 


was switched with the 

the chassis operated OR. 
explanation?—W. L. H., Vi 
D. Cc. 

The 12AU7 and 12AT7 
but the 12AU7 has about 
of the 12AT7, and also ope 
different grid bias. The 
of course, is that the os« 
operates with the 12AU7, | 

Giving faithful reproduction and ful! the 12AT7. You might t 
range s ic channel separation, 12AT7 tubes in the mix 
745-3$D jamond this new Stereo cartridge truly lives helps. If not, there is t 
: stereo and monaural LP's and up to the high standard of quality anahen circuit. Check the 
re Gees Br ere set by Recoton-Goldring cartridges! age and R7 (see Fig. 5), 
RG745-1$D With diamond stylus for C9 and C11, if necessary. 
stereo and monaural LP’s and 
sapphire stylus for 's. . 
Audiophile Net $29.95 Which flyback 
What horizontal output 
Ask your necrest decier or write to do you recom mend for a 


RECOTON CORPORATION 52-35 Barnett Ave., Long Island City 4, N. Y. ture tube in an RCA 6230 1 . 
: H. E. A., Romulus, Mich. 


The Merit HV07 transf 
tubes will work well wit! 
4 e re’s How You ore | al To get good linearity anc 


will also require a 90° yoke 


| | ke | @) a t Pp fe) FIT vertical output transforms 


entirely satisfactory, a1 
on T V Repairs transformer should be 


Correction 


PAYS FOR ITSELF There is an error in the 
IN A VERY SHORT TIME TV clinic, page 59. The 


7 2 4 Screen to Bigger Scre« 
@ The new Tel-A-Turn service cradle increases effi- the 21AMP4-A 
ciency and output of any Electronic Technician. . en Z ‘ 
ms . ) J « ‘ ’ > YT | 
@ Simplifies part replacement, soldering, test probing. it is a 90° tube and 
@ Prevents breakage and damage to above— mentioned conversion 
chassis components, without any need for « 
@ Ideal portable bench for on-the-spot work. Our thanks to Pete 
@A self-locking worm and gear provides Al: : i 1 M f 
360° chassis rotation for the most con- Alamogordo, N. M., fo 
venient position for servicing above or error. 
below-chassis components. 
@ Quick-operating clamps hold chassis from . 
9” to 25” wide, and up to 200 pounds. Short tube life 
@ Adjustable swivel lamp permits placing I 
light for best visibility. 
@ A built-in PM speaker eliminates remov- has a starting surge ca 
ing speaker from TV cabinet. vertical output tube to 
@ Two hot outlets are provided for solder- too brightly. The plate 
+ 


isa iV 


have a Westingho 


ing iron and test equipment. 

Cheater cord, switch and pilot light pro- ; 

vide safe, easy means of supplying and to normal. Tube life 

ae off power to — under test. weeks. What do you 
@ Tel-A-Turn is mounted on ball bearing hi : . 

rubber casters for smooth, easy mobility. Winter Haven, Fla. 
@ Made of heavily ribbed cast aluminum, This type of problem 
a Weighs only 37 pounds. rected easily by using a § 
Here-at-Last’’, a practical service cradle for series with the a ase 
servicing Radio and TV chassis, Record series Wi € powe r co 
(henents, . oo and one cee ceiver. A Surgistor has 
-quipment. INO service tool 18 more usefu matat« ‘. = W« 
or profitable. Write Dept. SE-78 today for resistance for the first 10 sé 
descriptive literature. Dealer inquires invited. the receiver is switched 

vents a heavy starting s 


Leleji*4 MANUFA TURING CO. end of 10 seconds, a bi-1 
LINDSEY, OHIO-U.S.A. shorts out the resistor, and a 


! line voltage to the receiv 


is 290 volts, and in 5 seco 
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NEWS 


NATESA CONVENTION 
Warranty policies of some TV—radio— 
hi-fi manufacturers were unanimously 
condemned for “curtailing competition” 
in the service industry by more than 
600 delegates representing 112 tech- 
nicians’ associations at the annual 








convention of the National Alliance of | 


Television Electronic Service Associa- 
tions (NATESA) in Chicago. A resolu- 
tion attacked set makers “who have 
seen fit through their combination parts- 
and-service warranties to set a prec- 
edent in the establishment of fees for 
service.” 

At the recommendation of a special 
NATESA committee, the convention 
delegates decided to postpone any action 
on the issue of labeling new and rebuilt 
picture tubes. 

Two new “Friends of Service Man- 
agement” plaques were presented to the 
Merit Coil & Transformer Corp. and 
Tung-Sol Electric, Ine. Voted “Con- 
tinuing Friends of Service Manage- 
ment” were CBS-Hytron, Raytheon, 
Sylvania and Howard W. Sams & Co. 
A special citation was awarded to 
station WWL-TV, New Orleans, for 
cooperating with Louisiana service asso- 
ciations in promoting a_ state-wide 
licensing law. 

Vincent Lutz, of Lutz TV, St. Louis, 
was elected NATESA president, suc- 
ceeding Russ Harmon, Weber TV, 
Cincinnati. Re-elected were secretary 
Mac Metoyer, A One TV, Kansas City, 
and treasurer Nelson Burns, Burns TV, 
Memphis. 

The following were elected regional 
officers: Bert Bregenzer, Penn TV 
Service, Pittsburgh, Pa., eastern vice 
president; Irving Toner, Toner Radio 
& TV, Buffalo, N. Y., eastern secre- 
tary; Cordell Britt, May TV, Nashville, 
Tenn., east central vice president; 
Albert Mirus, Mirus TV, Cincinnati, 
Ohio, east central secretary; Wayne 
Lemons, A One TV, Buffalo, Mo., west 
central vice president; W. E. Johnson, 
Johnson Radio-TV, Beaumont, Tex., 
west central secretary ; Winston Haines, 
E & H TV Co., Burlingame, Calif., 
western vice president; O. W. Andrews, 
Rocky Mountain Radio-TV, Denver, 
secretary. 

Frank Moch was re-elected for a 2- 
year term as executive director, without 
opposition. The delegates selected Nash- 
ville as the site for the spring 1959 
convention. 

The Association Activities Forum was 
devoted principally to a series of ques- 
tions posed by Frank Tesky of the 
Indianapolis Television Technicians As- 
sociation (ITTA) and editor of the 
Hoosier Test Probe concerning the 


operations and finances of NATESA, 
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Your Philco Distributor has available for 

you a complete new line of universal 

parts thal fit not only all Philco receivers 

but every competitive make and model. 

Eliminate your inventory problems and 

stock the one line of completeness 
Philco. 


PHILCO UNIVERSAL 

SERVICE PARTS 

e Sweep Components 
e Coils 

e Capacitors 

e Vibrators 

e Condensers 
e Rectifiers 


All Philco universal parts are precision 
engineered and quality tested to insure 
superior operation and longer life. Don't 
settle for inferior copies nsist on genu- 
ine Philco universal parts 


For a program of completeness... 
See Your Philco Distributor Today! 


Service Parts * Power-Packed Batteries © 
Universal Components * Long-life Tubes 
* Heavy-Duty Rotors * Star-Bright 20/20 
Picture Tubes * Long-Distance Antennas ¢ 
Appliance Parts * Laundry Parts « =a 
sal Parts and Accessories 





Here’s how to 
GET MORE WORK 
OUT OF YOUR 


scilloscope! 


A Complete, easily understood 
guide to using the handiest service 
instrument of them all 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By Jacob Ruiter, Jr. 


Oscillosce pes are gold 

Enlarged nines for servicemen who 

ese learn to use them fast, 

2nd Edition fu and curately on all 

De f nd here is 

. . « contains the latest r- a 

data everything 
you need to know 

about ‘scopes! 


2nd edition 
ROOK rHAT 
SHOWS YOU 


a new, enlarged 
f THE 
REALLY 
HOW 

lr lear, easily under 
MORE THAN 30 tood t« 1 it teaches y« 
NEW PICTURES when, where and « 

how to u he oscill 

» interpret 
how to use your 


plus 50 more pages 

on use of ‘scopes in 
Color TY servicing . ¢ to handle tough jobs 
Industrial Electronics faster, and better. 
Teaching . even ntains no involved 

in Atomic Energy work compli- 
stead, 
<plaining 
exactly 
nd on all types of 
ice- -from oe ating 
iil 


thematics 
ited discussions. Ir 
rass tacks’ n € 
hen you lear 
. then n 1 t and ] 
AM nd visior er 


troubl 1andling gh re 


‘SCOPES ARE “GOLD MINES" 
when you learn to use them right! 
net by step. You 

to use the 


the 


gnment 


ntrols; and HOW TO 
ANALYZE OSCILLO 
SCOP] PATTERNS fast 


illustrati 


ear 

No other type of specific 
service training can mean 
so much to you in boosting 
your efficiency oe oqeten 
power! Send n NOW 


_ PRACTICE 1 0 DAYS—FREE! 


RE-118 RICAN & Co Inc 
232 Madison Av New York 16, N.Y 
Send MODERN OSCILLOSCOPES _- 
for 10-day FREE EXAMINATION. If 


then send 


"SCOPE EXPERTS 
get better jobs 
.. . bigger pay! 


aie a 's 
s t ac 
return privilege with money refunded.) 


ADDRESS 


CITY, ZONE STATE 


OUTSIDE U.S.A. 87.00 f you return book 
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TECHNICIANS’ NEWS (Continued) 


of which ITTA is not a member. Mr. 
Tesky indicated that all questions had 
been answered to his satisfaction. 


KESCO MEET 

Thirty-three papers on technical and 
business subjects read and ex- 
hibits of 23 manufacturers, distribu- 
tors, broadcast stations and electronic 
organizations were on view at the Key- 
stone Electronic Service Conference and 
Exhibition held in Pittsburgh Sept. 
10-13. Technical subjects accounted for 
24 of the papers; 9 were on 
management and practices. 

Among the outstanding addresses was 
that of Dr. Ellsworth D. Cook, of Gen- 
eral Electric, who discussed “The Eco- 
nomic and Technical Aspects of Indus- 
trial Electronics.” Six others papers 
dealt with industrial electronics, the 
leading subject at two of the conven- 
tion 

The meetings 
Hall, 


were 


business 


sessions. 

were held in C 
and more than one 
nated between the electronic exhibits 
and those in the Carnegie Museum. 
The meeting terminated in a banquet 
in the Webster Hall Hotel, attended by 
150 people. Total registrations at the 
meeting exceeded 450. 


FIRST STATE LICENSE LAW 

Louisiana became the first state to 
have a TV-radio technician licensing 
law when its State Legislature passed 
a watered-down version of a bill which 
was backed by most of the state’s 


arnegie 
visitor alter- 


organized technicians. 
added to the bill on the 
limited the licensing to « 
population or more and 
seats on the state licensing board 
International Brotherhood of El] 
Workers. 

As finally passed, the 
to technicians in 
vides that technicians 
examination and be 
State Radio & Televis 
Board. Besides three un 
tives, it will have eight 
senting the 


seven <¢ 


servicing indu 


APPRENTICE PLAN STUDIED 

To help assure a st 

competent trained serv 
and a standardized pay s« 
Television Association 
Valley (RTASCV) has 
steps toward institution 
ticeship program. 

President Richard 
Al Limberatos to head 
ticeship study committee 
state officials on the 
Mulkey, RTASCV 
and electronics coordin: 
Jose Unified School Dis 
to the committee. 

The apprenticeship p 
form of on-the-j 
volving up to 40 hours 
tical paid shop work coupled 
training. Employers would 


educat 


be a 


Let Electronics Serve The Family 
Peime Fewer Garage Door Opener 


RADIO CONTROLLED 


Just press the dashboard button... the 


garage door opens and the light goes 
on. Press again to close and lock se- 
curely. It protects at night and 

during bad weather. Any 

member of your family can 

open or close the door, as easy 

as ringing 4 bell... and from 
the comfort of your car. 


Pore Fewer FEATURES: 


ASSURED RELIABILITY 

One year guorantee 

Meets F.C.C. Requirements 

Easy installation with illustrated 
instructions 

Completely automatic safety devices 
Operates from over 100 ff 

Low cost; complete package 

BUY NOW! 


Reina R 


ELSTON AVE 


eee SOO H 


COMPANY 


CHICAGO 18, ILLINOIS 


Manufacturers of Electronic Equipment Since 1928 
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TECHNICIANS’ NEWS (Continued) 


ard wage to apprentices for their work 
in the shop, but not for school time. 
According to Mulkey, the program 
would funnel more trained men into 
the TV-—radio service industry, and, | 
because minimum wages would be 
standardized for apprentices and jour- 
neymen, it would tend to “stabilize the 
industry locally by setting up a pay 
scale that reflects local conditions.” 


WAR DECLARED ON GYPS 

Acting swiftly following front-page 
stories on “TV repair cheats” in the 
Los Angeles Mirror News (RADIO- 
ELECTRONICS, September, 1958, page 
126), the Los Angeles County Television 
Servicemen’s Association launched a 
drive “to police out of existence those 
who reflect on the integrity of the 
entire industry by fleecing the public.” 

The first step in the campaign was 
a mass meeting attended by more than 
250 independent technicians to draft a 
code of ethics which binds association 
members to “perform only work that 
needs to be done, to sell only quality 
parts and to collect only a fair charge 
for their labor.” 

The meeting was addressed by Wil- 
liam Snelling of the Better Business 
Bureau. 

The Mirror-News stirred up 
plenty of controversy among tech- 
nicians. A letter to the editor by Howard 
Bogue, secretary of the Board of Dele- 
gates of the California State Electronics 
Association (CSEA), praised the news- 
paper for stressing that the vast 
majority of technicians ethical, 
while at least one other letter accused 
the paper of maligning technicians for 
the sake of sensationalism. 


GLADU HEADS R.I. GROUP 
The newly elected officers of the 
Electronic Dealers of Rhode Island are: 
Norman F. Gladu, East Providence, 
president; Donald DiBiaso, Providence, 
vice president; Len Erickson, East 
Providence, secretary; Ray Cohen, 
Providence, corresponding secretary 
and Ben Lauretti, Lonsdale, treasurer. 


TSA’S HOSPITAL PROJECT 

A community service that paid off in | 
goodwill and personal satisfaction will | 
be repeated as a continuing project by 
the Television Association 
(TSA) of Detroit. Technicians from 10 
member organizations repaired all in- 
operative TV at the Veterans 
Memorial Hospital without charge. The 
entire job was accomplished in about 
2 hours. 

TSA received a special commenda- 
tion from the hospital administration, 
and, noted in TSA News, “after | 
going through the corridors and various 
wards, the men agreed that the satisfac- 
tion derived was far greater than the 
small amount of time expended and 
that they would be happy to volunteer 
again.” 

Hearing of the 


series 


are 


Service 


sets 


as 


project, Tung-Sol | 
Electric Co. offered to furnish all cir- | 
cuit and picture tubes needed at the 


hospital. END 
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NO OTHER TUBE TESTER MADE- 
AT ANY PRICE-can MATCH the VALUE of 


Model FC-2—housed in rugged oak carrying 


case complete with CRT adapter. . 


Special compartment ac- 
commodates line cord and 
Picture Tube Test Adapter 


PICTURE TUBE TEST ADAPTER 
INCLUDED WITH FAST-CHECK 


Enables you to check all picture tubes 
{including the new short-neck 110 de- 
gree type) for cathode emission, shorts 
and life expectancy . . . also to rejuven- 
ate weak picture tubes. This feature 
eliminates the need of carrying extra 
instruments and mokes the FC-2 truly 
on all-around tube tester. 


FAST-CHECK’S low price is made 
possible because you are buying 





direct from the manufacturer. 


RANGE OF OPERATION 


V Checks quality of over 650 tube 
types, which cover more than 
99% of all tubes in use today 
including the newest series-string 

TV tubes, auto 12 plate-volt 
tubes, OZ4s, magic eye tubes 
gas regulators, special purpose 
hi-fi tubes and even foreign 
tubes. 

v¥ Checks for inter-element shorts 
and leakage. 

v Checks for gas content. 

Checks for life-expectancy. 





Other testers ma 


FAST-CHECK has them all! 


sit 





“Bad” on the meter 
required to test any 
Phor-bronze tube sockets ceco 
and future tube types 


dental burn-out @ Special 
current tubes @ New tub 
odically at no cost @ Co 
age variation. 


y have some of the above features . 


the CENTURY 
FAST- CHECK 


20,000 SERVICEMEN 
CAN’T BE WRONG! 


AT NO RISK— 
cemen se 
FAST-CHECK obove 
s—regord 

With the FAST 
moke every 

Jends by 

ng your cus 
actual condition 
pectoncy of the 
xtra tubes you 
och doy will 
FAST-CHECK 


short 


Guaranteed for 
One Full Year 


$69° 


Just 2 settings on the 


FAST-CHECK TUBE TESTER 


tests over 650 tube types completely, 
accurately — AND IN SECONDS! 


POSITIVELY CANNOT BECOME OBSOLETE 
Circuitry is engineered to fut 


NO TIME CONSUMING MULTIPLE SWITCHING 


Only two settings 
on convention tester 


NO ANNOYING ROLL CHART CHECKING 


time 


. only 





e tube types 


cwltches 


Tube chart listing ove 
inside FAST-CHECK cove 


without costly roll chart r 


s defective the “te wl pon hr 
scale @ Less than 10 seconds 
tube @ 41 long lasting phos- 
mmodate all present 


H t ; cannot become ob 
7-pin and 9-pin straighteners mounted on on 


,laree D’Arsonval type meter is extremely sen- 

yet rugged — fully protected against acci- 
scale on meter for low 
6 listings furnished peri- 
mpensation for line volt. 


only one section ji 





. . but only the 


SHIPPED ON APPROVAL FOR 10 DAY FREE TRIAL 








Try the FC-2 before you buy 
it! No obligation to buy. 


PAY IN SMALL 
MONTHLY PAYMENTS 


Easy to buy if you're satis- 
fied. Pay at net cash price 
no financing charges. 


NO MONEY REQUIRED 
WITH ORDER... 


CENTURY ELECTRONICS CO., INC. 


Dept. 


Rush 
satisf 


further obligation 


ment 


111, 111 Roosevelt 
the FAST-CHECK for a 1 y 
ied | will return the instrur 

if fully satisf 
within 10 days and the n 


N. Y. 

€ If not completety 
within 10 days without 
0 pay the down pay- 
ments as shown. No 


Ave., Mineola, 


financing charges are to be ad 


Model FC-2 .. . $69.50 Pay $14.50 within 


10 days. Balance $1 months 


Address 


City 


F.O.B., M 


— 
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pe a a 


PUBLIC ADDRESS 
TRANSFORMERS | 


The MOST COMPLETE LINE cx the enclushy 


For all your public address needs, STANCOR offers your 
widest choice of transformer types and ratings: 





* 25 Volt Line to Voice Coil * Intercom and Transceiver 
* 70.7 Volt Line to Voice Coil * Microphone to Grid or Line 
%* 140 Volt Line to Voice Coil * High Fidelity Output 


FREE: Srancor’s General transformer 
catalog listing 700 transformers including 
over 200 units for public address use. See 
your STANCOR distributor or write Chicago 
Standard for your copy. 


CN 


\\) 





CHICAGO STANDARD TRANSFORMER CORPORATION 


3509 ADDISON STREET * CHICAGO 18, ILLINOIS 


SERVICE MEN KNOW THERE IS JUST ONE 


Reg. U. S. Pat. Off. 
Chemically engineered for tuners and 
switching mechanism 
Hush comes in a 6 oz. pressure can with sufficient pressure 


to reach all contacts to wash-away that dirt, leaving clean 
and positive contacts, protected with a lasting lubricant film. 


Hush al labl 2 oz. 
8 oz and 32 02. coutalnere: $2.25 net 


om ona, 
EVER-QUIET EVER-QUIET 
Reg. U. S. Pat. Off.® eT 
Since 1949 the Original Volume Control coNTACT RESTORE | 


and Contact Restorer CLEANS 
LUBRICATES 





EVER-QUIET is a free-flowing liquid that leaves no powder 
residue. Scientifically designed to seep around the shaft and 
penetrate the control or potentiometer, cleaning and contact, 
and leaving a safe protecting film. Harmless to metals. wire 
or carbon. Will not affect inductance, capacitance or resist- 


ance 
2 oz. bottle with handy dispenser 
(32 oz. size available) 79c net 
See your distributor or write to 


CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey | 
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EATURED this month is a tiny 

photojunction cell, about the size of 

a pencil eraser. A line of 50-amp 

Zener diodes, two medium-powe? 
transistors and a high-frequency alloy 
junction silicon transistor round out 
the month’s releases. 


7224 
Less than a % inch high (excluding 
leads), this photojunction cell is of the 
side-on type. It uses a germanium p-n 
alloy junction and is intended for sound 
DIRECTION OF INCIDENT 


RADIATION TOWARD RED 
-" ON METAL COLLAR 


NEXT TO RED 7224 
DOT ON 
METAL COLLAR 

—— => + 














250 V 
pickup from film and computer applica 
tions. Signal output is approximately 
proportional to the intensity of the 
incident radiation. The diagram shows 
a typical circuit using this unit. 

Other design features include an 
illumination sensitivity of 0.7 wa per 
foot-candle and a_ power-dissipation 
capability of .030 watt. Spectral re 
sponse of the 7224 covers the range 
from about 3,500 to nearly 19,000 
angstroms. Maximum response is at 
about 15,000 angstroms. Therefore, it 
has high sensitivity to red and infra 
red radiation as well as good response 
over the visible portion of the spectrum 
The 7224 photojunction cell is made by 
RCA, 


50M !0Z-50M200Z 

These 50-watt Zener diodes have 
voltage drop that is essentially ind 
pendent of current and are designed 
for optimum performance over a wide 
range of conditions. The large pows 
handling capability and low Zen 
impedance of these units permit reduc 
ing circuit complexity of regulated 
power supplies, especially those using 
transistors. 

Zener voltages range from 10—200 
40 steps. The number after 50M tells 
you the Zener voltage of the particulay 
Motorola unit. You have a choice of 
anode or cathode connected to the diode 


RADIO-ELECTRONICS 








The equipment illustrated and text material you get 
with each course is yours to keep. Practical work with 
very first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


\ 


_ SEND FOR THIS), 
\ FREE BOOK NOW 


Resident School courses in| 
New York City offer compre- 
hensive training in Television 
and Electronics. Day and eve- 
ning classes start four times 
each year. Detailed informa- 
[tion on request, 
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RCA Institutes, Inc. Home Study Dept. RE-118 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 


Without obligation, send me FREE 52 page 
CATALOG on Home Study Courses in Radio, Tele- 
vision and Color TV. No Salesman will call. 


Korean Vets! Enter discharge date____ 


CANADIANS —Take advantage of these same RCA 
courses at no additional cost. No postage, no customs, 
no delay. Send coupon to: 


RCA VICTOR COMPANY, LTD. 
5001 Cote de Liesse Rd., Montreal 9, Que. 


To save time, paste coupon on postcard 





NEW 
Ww / TOS 


ie 
“A 


Low-Cost 
TUBE TESTER 


- and 


TRANSISTOR 
CHECKER 


Model 800 
NEW LEAKAGE AND SHORTS TEST—Checks | 
leakage between tube elements up to 10 megohms, | 


INCLUDES TRANSISTOR AND DIODE CHECK 


HIGH SPEED SERIES-STRING TEST—A new fila- 
ment continuity test is provided to greatly speed 
the testing of series-string tubes. 


METER REVERSE—A push-button control reverses 
the meter for testing special tubes such as the | 
117N7 types. 


TUBE SOCKETS—4, 5, 6, 7-pin, octal, loctal, noval 
and 7-pin miniature. Top cap jacks are built into 
the panel and leads are included. 


MICROMHO SCALES—Hickok Mutual Conduct- 
ance circuits test tubes under simulated operating 
conditions and accurately evaluate all popular 
tubes encountered in electronic work. 0-3,000, 
6,000, 15,000 micromhos are directly indicated 
on the meter dial. 


COMPLETE, ACCURATE TEST—A new grid cur- 
rent (gas) test is very sensitive and will indicate 
even the slightest amount of gas. 


BUILT-IN ROLL CHART—A time saving tube ref- 


erence chart contains test data for all popular | 


tubes in a new, faster-to-use group system. 


15 9 xe 
NET 
Now is the time fo... 
TRADE UP TO A HICKOK 


Ask for a demonstration of the new 800 
from your Authorized Hickok Distributor. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10514 Dupont Ave. © Cleveland 8, Ohio 


The 800 will pay for itself ina 
short time... and give you 
many years of accurate, 
dependable service. 
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TUBES & SEMICONDUCTORS (Continued) 


5OMIOZ TO 
50M200Z 


é , e . 
O CJ) 400 
~ Ct awe 


RED DOT, CATHODE 
BLACK DOT, ANODE 
CONNECTED TO CASE 


Both pins connect to the same 
end of the diode (cathode or anode). 
The suffix R indicates cathode to base. 
Maximum Zener current runs from 4.3 
amps for the 50M10Z to 200 ma for the 
50M200Z. 

If these units are used with a socket, 
the unregulated line should feed into 
one pin through a suitable current- 
limiting resistor and the load should be 
connected to the other pin. This will 
break the circuit to the load when the 
unit is removed. 


2N413 

A p-n-p alloy junction transistor de- 
signed and tested for use in high- 
frequency amplifier applications up to 
3 me. The case has a welded hermetic 
seal and a standard basing design which 
facilitates automatic mounting with 
printed circuits. 


base. 


ratings of this Tung 
25°C are: 


Maximum 
transistor at 

Vv ceo 

V EBO 

V CEO 

Vce (V se =0.1) 

1c (de) (ma) 

1c (peak) (ma) 


200" 

2N413 
Design-center charact: 
2N413 are: 
cso (ua) 2 (Vos =4, le 
h ib (ohms)25(Vce=6, le 
hfe 30 (Vce =64) 
f ab (mc) 2.5(VcB =6, i€ =I 
NF (db)7 (Voce =6, f=1.5 mc) 
G p(db) 10 (Vce =6, f=1.5 mc) 


2N551, 2N552 

These two n-p-n silicor 
are designed for medium-pow 
ing and amplifying applicat 
uses include output 


eal 


ma 


ma 


COLLECTOR 
CONNECTED 
TO CASE 


2N551 ,2N552 


D-58 CATALOG 


at your 
Authorized 
ERIE DISTRIBUTOR 


The new ERIE D-58 
Catalog, including the com- 
plete and enlarged line of 
ERIE Electronic Components 
is ready. Your 
authorized ERIE Distributor 
has a copy for you. If he 


can’t supply you, write us, 
giving his name. 





Make the ERIE Catalog 


Your Catalog 


Checleonues Distabulr 





ERIE RESISTOR CORPORATION 


ERIE, PA 
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NEW TUBES & SEMICONDUCTORS (Continued) 


control, de-to-de converters, solenoid 
operation and medium-power oscillators. 
Maximum ratings of these Transis- 
tron units are: 
2N551 2N552 
VCE 60 30 
Vv cB 60 30 
V EB 10 10 
Ptotal (watts) 
at 100°C (case) 5 5 
200°C (case) 0.5 0.5 
100°C (amb) 0.6 0.6 
200°C (amb) .05 05 
Typical characteristics at 25°C are: 
hre 30 (Ic =50 ma., Voce =4) 
hfe 3 (VcsB =20, le =50 ma, f=! mc) 


IN1569, IN1570, INI571, 1IN1572 

A group of lead-mounted, axial, 
diffused-junction silicon rectifiers. All 
units handle 1 amp average half-wave 
rectified forward current at 25°C. This 
drops to 0.5 amp at 100°C. Peak half- 
cycle forward surge current (60 cycles, 
25°C ambient) is 70 amps and peak 
recurrent forward current is 10 amps, 
again for all units. The cathode is con- 
nected to the case. 


Only Known Merit marks a 
product as the ‘‘BEST’’ 


for quieting Noisy Controls and Switches 
QUIETROLE produtes results superior to any other 
Best"’ and 
that's why more users prefer it to any other 
It's the dependable Original product of its kind 
o first in the Industry 


product. That's why it's known as the 


orth QUIETROLE 


Bottle with the Eye Dropper Cap 


QUIETROLE offers you d 


both types of contain- 
ers. Either way assures 
you of the same un- 
failing results that 
QUIETROLE 
is known for. 


The Lubricant Cleaner 

of the Electronic World. 

Tailored for the indus- 

try by over 15 years of . 
authentic research, plus 4 years of 
tigid and exacting tests before 
marketing. 


manufactured by 


QUIETROLE 


COMPANY 


Spartanburg, South Carolina 
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Voltage ratings of these Motorola 
rectifiers are: 

INI569 72 

Max continuous de 
inverse 

Max peak inverse 

Max sine-wave rms 

input 71 


Others 

Power transistors 
dling 65 watts and 13 amps were an- 
nounced by Clevite Corp. Identified as 
CTP 1511, 1512, 1513 and 1514, all 
are germanium p-n-p types and are 
available with solder lugs for 
wiring. 

Bell Telephone Labs has introduced 
a high-speed diffused silicon switching 
diode, the 1N696. It has a switching 
time of about 1 millimicrosecond. Diffu 
sion techniques play a large part in 
making this possible. 

SF (Semi-F lat) extra-short picture 
tubes have been released by Phi 
They are the 17DAP4/SF17, a 17 
rectangular tube which is 11 inches 
long, and the 21EAP4/SF21A, a 21- 
inch rectangular tube than 13 
inches long. 

A Sensistor temperature 
announced by Texas Instruments. 
solid-state unit is made from 
crystal and has a positive 
coefficient that results in a 
rate of change on the order 
per °C, 


-70 71 


100 
100 


200 
200 


300 
300 


141 212 283 


capable of han- 


easy 


ico, 


-inch 


le SS 


was 
This 
a silicon 
ature 


pi obe 


tempe 
constant 


of 0.7% 


END 


a rae FREE 


TRANSISTOR 
PHYSICS & CIRCUITS 


by Riddle and Ristenball, Sr. Engineers, 
Haller, Raymond and Brown 
Fills long-standing professional needs of elec- 
tronics engineers and technicians by providing 
thorough grounding in transistor it theory 
and practice in the most str aight-forw ard direct 
way. Far more than just a “handbook” or “prim- 
er” it manages the tough job of c« soi sining sim- 
plicity of explanation with full technical fidelity 


Over 200 Topics—628 Information-Packed Pages 


Divided into two main sections; bh ysica 
transistors and basic cireuit theo t 
material explained in terms ¢ 

wide use of diagrams to aid visué 

special ‘“‘brush-up”’ section on phy 

ciples. ony one set of equat ions 

of trans ampl rune 

and srounde dco sleet. w with 
requirements high school algebre 
Danvers. include extensive cove 
Transis , Small Signa 

fiers, The r as a cireuit 
fiers, « ack tia Stabilit 
Amplifiers, Transistor Oscillate 


SEND NO MONEY 
Simply 
hook 


eire 


mail the coupon fo 
copy of this valuable 
Read it ove t 
at our expense one 
quickly and enio ably the sub 


return the 


book and owe nothing 


Prentice-Hall, i. Dept. 5744-P1 
Englewood Cliffs, N.J. 
Send me TRANSISTOR PHYSICS AND CIRCUITS 


for 10 days’ FREE examination. At the end of that 
time I'll either remit $10.00, plus small postage, or | 
return the book and owe nothing. 


Name 
Address 
City. Zone State 


SAVE! Send $10.00 now and we'll pay postage. Re- 
fund and return privilege guaranteed. 


Low-Price 
PORTABLE 
CARDMATIC 


TUBE TESTER 


Pally Automatte 


Tests any tube in 8 to 12 seconds 
. . - including handling of tube tes? 
data card. 

Here is the new, low cost version 
of the famous Hickok Cardmotic so 
popular with leading lab engineers. 
Especially designed for high speed 
service work, this new 121 is high 
quality in a lightweight portable... 
and the price is low, too. 

The Hickok Cardmatic switch sets 
up all tests automatically and elimi- 
nates fussing around with adjust- 
ments. You can accurately check a 
tube for dynamic mutual conductance, 
controlled emission, cutoff point 
“Knee” point, shorts, leakage, gas 
and voltage drop . . . and rectifier 
tubes at their rated loads. Any way 
you look at it, this new automatic 
tube testing machine will be helpful to 
you in your work. It will pay for itself 
in a very short time 
-..and give you many 59493" 
years of accurate de- NET 
pendable service. Gncludes 800 cards) 


Now is the time to... 
TRADE UP TO A HICKOK 


Ask for a demonstration of the new 121 
or write for descriptive literature. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


Dupont Ave. * Cleveland 8, Ohie 
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FAST! 
ACCURATE! 


EcCOoLTest Equipment 


Saves time ... makes 
salele—maalelal—) mi lelme cele 


TE 
WRITE TODAY FOR COMPLE 
SPECIFICATIONS AND FEATURES! 


e Outstanding Reliability and Performance! 

e Unique, Time-Saving Features! 

@ Low First Cost Makes You Money From 
the Start! ; 


107 TUBE TESTER— 
Outstanding per- 
formance and accu- 
racy — provides 3 
important tests: 
amplifier types test- 
ed for gain by Dy- 
namic Mutual Conductance method—power 
types tested for cathode current by Cathode 
Emission method—all types tested for shorts 
and grid error by Grid Circuit Test devel- 
oped and patented by Seco. Dynamic Mu- 
tual Conductance Test pre-wired to elimi- 
nate elaborate set-up. Cathode Emission 
Test done by free point pin-selector method 
—will not be obsoleted. Completely self- 
contained in portable carrying case. Fur- 
nished with handy flip chart for fast tube 


Set-up data. 
$139.50 NET 


MODEL 107 
GCT-8 GRID CIR- 
CUIT TUBE TESTER 
—Perfect compan- 
ion to any tester— 
checks critical 
“control grid” con- 
dition of vacuum 
tubes fast, accur- 

ately. Electron eye tube indicates faults at 

a glance. As many as eleven simultaneous 

checks—automatically. 

MODEL GCT-8—Kit $19.95 NET 

MODEL GCT-B—Wired & tested... 29.95 NET 


208VTVM —“Fool- 
proof’’—many new fea- 
tures! Easy - to-read 
4%" 200 microamp 
meter mounted on slop- 
ing panel—7 DC, 7 
AC, 7 ordinary Ohm 
ranges, plus RETMA 
(EIA) Ohm scale to 
check standard color- 
coded resistance values and tolerance limits. 
Specially designed ‘“‘shift-lever” type func- 


tion switch identifies and automatically con- 

nects proper probe. With stand, 40’ leads, 

MODEL 208 $74.50 NET 
Leather, felt-lined carrying case 

PS-2 BATTERY ELIMINA- 

TOR—Compact unit 

= normally used to operate 

am and service low-powered 

Supplies clean, filtered 

CC — can’t be damaged 

substitution. Output continuously variable 

from 0 to 15 V.—ideal for experimenters. 

MODEL PS-2 $13.95 NET 

FB-4 FLYBACK CIRCUIT AND INDUCTANCE 

on condition of flyback transformer and 

yoke—100% accuracy! 
$38.95 NET 


and common lead with clip. 
$9.95 NET 
Tir 
-) 08 takes place of battery 
transistorized equipment. 
by a short. Quickly spots faulty batteries by 
Complete with jacks, leads, and clips. 
ANALYZER—Quick “yes” or “no” answer 
MODEL FB-4 








NEW! HC-6 CURRENT CHECKER 
Provides positive, on-the-spot method of check- 
ing TV horizontal output circuits — fast, accu- 
rate way to adjust horizontal drive and linearity. 
Easy to use —can be placed in circuit in seconds 
— compact size. Complete, ready to use 


MODEL HC-6 $12.95 NET 
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Get the complete story on Seco’s exciting line 
of test equipment. See your distributor—or 
write for complete information today! 


i Seotem FY. ISi 7 onal iii, lcieiek 


5015 Penn Avenue So. 
Minneapolis, Minn. 


Co 
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MOTOROLA TS-LI8A 
Symptom: erratic sync. 
Cause: the .005-uf coupling capacitor 
which feeds the composite sync signal 


1/2 6SN7-GT 














to the syne separator tube opens inter- 
mittently. Obviously, the result is no 
syne whenever the capacitor opens. Re- 
place with a molded 600-volt unit.—J. 
R. Vought 

PIX TUBE OPENS 

It’s easy enough to check for a short 
or leakage on the grid or cathode of a 
picture tube, but opens are another 
story. Here’s one way to check for 
them. 

While the picture tube heater is hot, 
pull its socket off and put an ohmmeter 
across the cathode and grid (pins 2 
and 11), with the positive probe to the 


grid. A fairly low resistance reading 
should result. If the prods are nov 
versed, the meter should read infinity 
The cathode and grid are being used a 
a diode, through which a 
tion current will flow the ol 
meter applies a small positive volta 
to the “plate.”—R. C. Eldrid 
G-E 21T20 
Complaint: intermittent 
jitter, occurring on strong station 
more pronounced in the evening 
Fault: loss of capacitance 
ter C320, a 1-uf electrolyti 
4acc TO TUNER 
| 146T8 


AGC DELAY 
100K 


small cor 


when 


horizont 


FROM AGC 
KEYER & 
FLYBACK 


tive ground to chassis 
defective unit had gone down 

How it happened: 
tion of the if signal in 
second if stages by syne pu 
age line. C320 normally sn 
pulses.—E. A. Chung 

ZENITH 19Y22 

The complaint was intermittent 
ter trouble with no high voltage. \ 
inspection showed that the damper tube 
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CONCERT 
MODEL 
vr TWO FULL SIZE PIPE-ORGAN MANUALS, 
122 KEYS 
tr OCCUPIES 3’5” x 4/7” FLOOR SPACE 
tr 26 STOPS AND COUPLERS 
tr 32 BASS PEDALS 
tr ASSEMBLED CONSOLE 
tr CONFORMS TO AMERICAN GUILD OF 
ORGANISTS SPECIFICATIONS FOR PIPE 
ba 


ORGAN 
COMPLETE STEP-BY-STEP INSTRUCTIONS 


SCHOBER KITS ALL OVER THE WORLD 





NOW 2 ASSEMBLE-IT-YOURSELF 
Schober ELECTRONIC ORGANS 


Now you can afford an electronic organ. Whether you choose 
the full Concert model or the smaller Consolette, you have an organ 
equal to any made by the foremost manufacturers. In addition, you save 
over 2 the cost because you assemble it yourself...and you enjoy the 
thrill of achievement. Too, you purchase each kit only when you are ready for it. 


2 different MODELS 
2 different SIZES 
2 different PRICES 





10” LP RECORD DEMONSTRATING BOTH MODELS 
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE 


FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST 
Write Now — See What Fine Instruments You Get At Such Great Savings 
The SCHOBER ORGAN Corporation + 2248-8 sRoaDWayY * NEW YORK 24, N.Y 


SAVE HALF 
NO SPECIAL SKILLS 
PAY KIT-BY-KIT 


CONSOLETTE 

MODEL 
OCCUPIES ONLY 2’ x 3/2” FLOOR SPACE 
TWO FULL SIZE PIPE-ORGAN MANUALS, 


122 KEYS 
22 STOPS — ABOVE-KEYBOARD TABS 
13 HEEL-AND-TOE BASS PEDALS 
7 = OCTAVES OF TONE (DOWN TO 32 


) 
BUILT-IN SPEAKERS OPTIONAL 


vr ASSEMBLED CONSOLE 
vy COMPLETE STEP-BY-STEP INSTRUCTIONS 


te Designed by Richard H. Dorf 
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TECHNOTES (Continued) 


would sometimes turn red. 

The trouble was traced to the hori- 
zontal section of the yoke, which was 
shorting intermittently to the width 
control, a brass sleeve mounted on the 
neck of the picture tube. Pulling the 
sleeve farther out from the yoke cured 
the trouble without affecting the width. 
—G. P. Oberto 

MONTGOMERY-WARD 
MODEL GSES010A 

This set developed critical horizontal 
hold which could be alleviated slightly 
by tube substitution. The slug of the 
ringing coil is used as the horizontal- 

6SN7-GT TO 
HORIZ OSC 


REMOVE OUTPUT 











45 v 
hold control and the resistance in the 
multivibrator grid circuit is fixed. 

As the partial schematic shows, the 
150,000-ohm grid resistor was removed 
and a 500,000-ohm pot in series with a 


22,000-ohm resistor installed in its 
place. Adjusting this pot provided the 
necessary range for the horizontal-hold 
control.—Lucian Palmer 

DUMONT RA-112 

Weak sound in these sets sometimes 
has a strange cause. A length of ribbon 
line is used as a small fixed capacitor 
(2.5 uuf) to couple the sound if to the 
video if. One wire of the line 
nected to the sound if while the other 
is connected to the video if, thus form- 
ing the necessary capacitance. 

Severe audio attenuation may result 
if this line is dressed too close to the 
chassis or the if transformer cans which 
are grounded to the chassis. For weak 
sound in these receivers check the lead 
dress before spending time examining 
the audio circuits. It could save you a 
lot of work.—Alfred Roberts 

USE A FUSED PLUG 

Whenever we get a job that calls fo. 
replacing the set’s power transformer, 
we always make it a point to include a 
fused plug along with the chassis on 
delivery. A customer finds it hard to 
tolerate an unrelated breakdown in a 
set, but will never forgive a “looks like 
the same thing” breakdown. 

We find it much simpler to fuse the 
line than to try to explain another 
transformer job or other major over- 
hauling because some filter capacito 
decides to pop or a 5U4 shorts out.- 
Frank A. Salerno END 
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Titigeteliraiare 
the ‘‘new’’ 


75 or 300 ohm 


75 


37 db goin 
input, ducal 
Built in level control 
megeocycie bandwidth 


5 ohm output 


full 6 


Maximum output 


$31.50° 





SAuNistRiP 





gle 
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UNIBAND 


$51.50" 


High gain wide-band Channel 
2-13 amplifier 75 of 300 
ohm single input, 75 ohm 
single output. Minimum goin 
37 db, 6 tubes = 





Y.5, DISTRIBUTORS 


UNIPAK 


Universal power pack takes up to 3 
Unistrips or any 
Unistrips or Univerters, as well as the 
Unibend al! bond amplifier 


combination of 


Several Unipacks can be combined 
to take any number of amplifier and 
converter combinations 


"U.S. Deoler Net 


UNIVERSAL 
AMPLIFYING SYSTEM 


A reliable VHF to VHF con- 
verter. Voltage stot 
cuit eliminates the need for a 


quartz crystal e 


rec Cit- 





A variable UHF to VHF con- 
verter. Any UHF to VHF 
combination can be taken 
care of. Specify channels 


$31.50° 





MORE U.S. DISTRIBUTORS AND REPRESENTA- 
TIVES ARE NOW BEING APPOINTED by 
Canada's Largest Manufacturer of Master Anten- 


na Equipment. Write to-day for full information. 


BEN CO ret EVISION ASSOCIATES LTD - 27 tober Rd., Rexdale, Ontario, Canada 


NOVEMBER, 1958 


COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 


for the com- 
plete 2-volume 
course 


Let the Ghirardi train- 
g bool : types of 
1M FM t appre d 
professional and watch your effi- 
ciency and earnings oar! 


phase of r € he 


1—Radio and Television Receiver 


TROUBLESHOOTING & REPAIR 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


New low price 


.«» You Save $1.25! 


a 


‘ 1 i 
while vou 
e thew 


10-DAY FREE TRIAL 


; Dept. RE-118. RINEHART & CO Ine 
2 Madis Ay New. York 16, N.Y 


FREE EXAMINA 


R TROUBLESHOOTING & 
REPAIR 


CIRCUITRY & OPERATION 


Check here for MONEY-SAVING COM- 
BINATION OFFER Seve $1.25. 
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MONOPHONIC 


STEREOPHONIC » 


ORPHEON 


The finest amplifiers are ‘‘linear’’ in the lab, but 
not in the living room! That’s because room acous- 
tics play the most important part in amplifier 
performance 


Now, for the first time, you can actually tailor the 
performance of a superb amplifier to suit the 
acoustics of your room! AAS* — the Acoustical An- 
alyzer System —Precise Development's exclusive 
new feature accomplishes this amazing feat. And 
AAS* is found only in the great, new ORPHEON 
amplifier. Using an Acoustical Analyzer Probe, you 
can actually adjust the low and high frequencies 
separately to match the mid-range tones, and pro- 
vide perfect linearity to match the acoustics of 
your own living room! And once the adjustment is 
set, the ORPHEON remains in balance unless there 
are major changes of furniture or drapes in the 
room 


_. . Just Look At The 


i tput 
atts monophonic ov 
7 peat 80 watts) 
@ 80 watts stereo output ( 
for 
. inp magnetic or crysta 
each system segment 
@ Tape and moniter outputs 
system segmen ee 
oe Calibrated Weer eean as 5° ~o 
oie ‘naaress ‘microphone of for 


phono on 


on each 


ju 
io 
tape recording for each 


@ 24 positions of equalization 
system $ 
@ OC on input filaments 


Model STAMB80A—40 watt stereo system (160 
watt peak, monophonic), with AAS*—factory- 
wired, complete $289.50 
Model STAM40A—20-watt stereo system (80 
watt peak monophonic), with AAS*—factory- 
wired, complete $249.50 


THE 


A superb AM and FM tuner providing matched per- 
formance and great beauty. Coupled with variable 
automatic frequency control and metered output, 
it brings in the weakest stations and provides 
razor-sharp ey Rich gold-and-silver trim 
Hear the Continenta discover how inexpen- 
sively you can own one of the finest tuners made 
today 

FM— 88 to 108 Mc; AM — 500 te 1600 KC. Output 
tuning meter; r output; 

outlet; phono, FM, AM, Ww switch and inputs; 
Foster-Seeley discriminator; flywheel tuning; 2 
limiters; Ferri-loop; 3-gang variabie condenser; 
logging scale. 13° x 4¥4” x 9%”. Cage at addi- 
tional cost. 

Model TUMK, Kit 

Mode! TUMW, Factory-wired 





, ultimate in high fide 


se Amazing Fe 


peak 160 watts) 
radio, TY, are microphone 





To match the musical tastes ot everyone, Precise 
Developments inc. provides two versions of the 
great new ORPHEON — one Monophonic, and the 
other Stereophonic. The MONOPHONIC ORPHEON 
offers 40 watts of undistorted listening pleasure 
plus every important feature you'd expect to find 
in a luxury-class amplifier. The STEREOPHONIC 
ORPHEON provides the greatest flexibility ever 
offered an audiophile. it comprises two systems in 
a single chassis—each one identical with the mono- 
phonic version described above. They may be used 
together to reproduce brilliant, clean, linear stereo- 
phonic sound, or may be used separately to serve 
two separate areas monophonically with different 
music ...or they may be used together as an 
elaborate mixer for recording 


Before you buy stereo, be sure to hear this great 
new amplifier concens. It’s a revelation of the 
ity engineering! 


atures .--- 


treble boost 
18 db of bass and 

® Stuenuation plus additional 20 db 
with A 


- eaten — Loudness ones on each 


t 
system segment; 5 mv oo 
e Rumble filter © Muting fi Sit 
tput meter reads power ou | 
_ watts or tape ou that Wise 0 
m segment. It Is 
$ysind-level Meter wee AAS* 
’ s Ae ~ onto vystem segment 
e Cathode-follower ue output on 
each system segmen wt 
ternal grid bias hum contr: — 
© impo $0 » for radio, —60 db for P' 


Model ST40—20-watt stereo system (80 watt 
peak, monaural), without AAS* and Acousti- 
cal Probe, factory-wired, complete $189.50 
Model AM40A—Monophonic, 40 watts (80 
watt peak), with AAS*—factory-wired com- 
plete $169.50 
*PATENT APPLIED FOR 


A superb 40-watt amplifier which supports a 
symphony orchestra with live, crisp, brilliant. dis- 
tortion-free reproduction. 

24 positions of equalization; DC on input tube fita- 
ments; Volume or Loudness Control; 5 mv full 
output; rumble filter; muting switch; convenience 
outlet; output meter reads power output in watts, 
tape output in volts; separate and inde endent 
tape output level potentiometer; cathode-follower 
tape output; internal grid bias, grid balance and 
hum balancing controls (—80 db for radio, —60 db 
for phono); output selector for different impedance 
Speakers; A-AB-B speaker selector; Sloted. patent- 
pending output transformer; silver-plated etched. 
= panel; 10 tubes; fused supply. 13” x 4% 

12” 


Model AMK, Kit . , . . $69.95 
Model AMW, Factory- wired adel 32 $89.95 


DEVELOPMENT CORPORATION 





‘The Greateat In. 


TEST INSTRUMENTS 


++. that’s the opinion of leading elec- 
tronic engineers, radio service people 
and amateur radio enthusiasts, And 
Precise has achieved this reputation, 
too, because of its efforts to bring you 
the best possible equipment at the 





panaie & instrument that takes the piace of eleven 
ieces ay if SBATTERY Ch Searetes as A eee 


or ape 
INE VOLTAGE GARIAC, me LINE VOLTAGE 


Large, professional meter~it’s fan- 

and what a value! With 100 watts of 
isolation. MODEL 3 711 kit, $49.95; MODEL 711W, 
Factory-wired, 764-95. 95. With 300 watts of isola: 
tion: L 713K, Kit, $62.95) MODEL 71W. 
Factory-wi 7 MUERTE Sasa $79.93 


With Tiiti uM Movement 
and Magic Lead Switch’ 


Here's Loe ye aceon Precise- 


open leads automatica’ 
without removi the 


G04W: Factory-wirec, ‘549.93 
Precise Development's 
COLOR TV 
OSCILLOSCOPE 


No other oscilloscope at 

any price, high or low, 

ee Offers so many desired 

2.2 swee! features! Providing a big 

| aareant 7-inch tube, this fabulous 

instrument is designed to help you 

solve any color TV -nroblem. it contains low- 

loss a and has an over-designed 
fused power supply for additional circuitry. 

Halt ‘tind “such special gusty as a Sweep 

aes Sweep S$ zs Amplifier, Dif 

tenant 1 Gated and ioe- -tooth Outputs, 

etc. This snaning new scope is the result of 

over 12,000 hours of engineering. it shows 

more, tells more and gives more than all other 

commercial B00W. Fact MODEL 300K, Kit, ote 5} 

MODEL actory-wired ................$19 9.50 


WRITE FOR FREE CATALOG 


OCEANSIDE, N- Y. 


Cable Address: CHURCHIN 





STEREO CARTRIDGE, series 


RG745. Magnetic turnover type. 
: 


2 Reckbar 
RG745-1SD has .7-mil stereo- tead Avs M ck, } 
LP diamond and 1-mil sapphire snceiiesairal . cites 
LP “standby” monophonic ats lus STEREO \ — ONEN rs, , 
RG745-3SD has 0.7-mil diamond " —cemremeenenes 

and 3-mil sapphiré Recoton 

Corp., 52-35 Barnett Ave Long 

Island City 4, N. Y. 








Corp., 650 


: : ements : TURNTABLE KIT, Model K 
RECORDER-HEAD CLEANER, Model SH-3, amplifier and 3- 33%-rpm crown spindle belt 
Kleen-Tape. Specially impreg- speaker sound system in console  grive- custom-made endless 

. “Er . Py OI made enaic V 
nated fabric tape on standard cabinet. Model SK-2, modifica-  \., fabric belt. Noise level 4 
: Ms Peer :. 1 fabric belt. Noise level 4 
recorder reel cleans heads in 2 tion parts kit including stereo 
minutes without tools. When cartridge with diamond/sapphire 
styli. Model AK-1, ac—dce dual- 
channel amplifier—RCA Victor 
Radio & “Victrola” Div., Cam- 
den, NJ. 


an (,rommes, 
STEREO TAPE DECK, Telectro ty gel sete gaara 
series 900. Records and plays ming © ; ras Parl 
back stereo with 4-track head db below average recoraings . HI-FI CHANGER KIT, 
which accommodates both 2- and 4-pole induction motor 1ilt-in t Flutter and wi 
4-channel stereo tapes and 2- strobe. Assembly time about 3 tha ig 
es . track monaural tapes. Pushbut- minutes—Rek-O-Kut Co., 
“played, td oe a nd ton controls. 3 speeds. Separate 408 St., Corona 68, N. Y. 
moves oxide accumulation anc -ecord and playback heads for 5 a 
picks up dust and other foreign pt ee na monitoring. Flut- TRANSCRIPTION Tl RNTA- 
materials. Reusable. — Walsco ter and wow less than 0.25% BLE, Collaro model 47 R20 
Electronics Manufacturing Co.,  Signal-to-noise ratio better than Weighs 8% lb for flywheel effect. 
100 W. Green St., Rockford, Ill. 50 db. Response 40-15,000 cycles 
STEREO CONVERSION KITS. at 7% ips, 40-12,000 at 3%, 40 
Model CK-2, complete record- 6,000 at 1%. May be mount- 
changer replacement, including ed vertically or horizontally. 
stereo cartridge with diamond Matching record and playback 
sapphire styli. Model SA-2, preamps available. — Telectro- 
speaker—amplifier unit in ma- sonic Corp., 35-18 37 St., Long 
hogany-grained table cabinet. Island City, N. Y. 


vi : - . : 2 oo 
t “ ix V/ wt bad 
Yes, you get this big, brand new book, “150 : é - ; 


Radio-Television Picture Patterns and Dia- * 
grams Explained”, absolutely FREE! Complete 

11x22” Schematic Diagrams on leading models 

Radio and TV Sets help cut your servicing 

time. Easy-to-read, large 8%x11” pages, with full instruc- BOOKS 
tions on how to use the diagrams. A “must” in every 

repair kit. You get this book as a FREE Gift for asking to 

see Coyne’s new 7-book set, “Applied Practical Radio- 


Television”! GREAT SET! 
At Last! Money-Making “Know-How” 


On Transistors, Color TY and Servicing / 
Coyne’s great 7-volume set gives you all the e SEND NO MONEY! Just mail coupon for 7-volun on 7 Gave. free trial 


answers to servicing problems—quickly! For We'll include book of 150 TV-Radio Patterr liagrams. If you keep the 
basic ‘‘know-how” that’s easy to understand 5 Yeors set, pay $3 in 7 days and $3 per month until $27.25 plus postage is paid. 
you'll find everything you want in Volumes 1 to Of Valuable (Cash price, only $24.95). Or you can return the rary at our expense in 
5 on over 5000 practical facts and data. Every Supplements 7 days and owe nothing. YOU BE THE JUDGE way, the book o 
step from fundamentals to installing, servicing TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW! 
and trouble-shooting all types of radio and TV 

sets. So up-to-date it includes the latest on 
COLOR TV and UHF. All this plus Volume 7— 
TRANSISTOR CIRCUITS—the most complete 
book ever published on the applications of tran- With your set you also 
sistors in electronics. New! Set has colorful de- get Coyne’s annual Sup- Educational Book Publishing Division 

sign, washable covers. plement Service FREE COYNE ELECTRICAL SCHOOL, Dept. 88-T! 
. or ears. Kee r . . 

EXTRA! 868-Page TV Cyclopedia Included! set up-to-date on every: 500 S. Paulina St., Chicago 12, Ill. 

For speedy on-the-job use, you also get Vol. 6—famous thing that will be new YES! Send 7-Volume “Applied Pra 

Coyne CYCLOPEDIA. Answers problems on servicing, in radio, television, per your offer. Inciude-TV-Radi 

alignment, installation, etc. in easy ABC order. Use electronics and elec- 

this 7-volume TV-RADIO LIBRARY FREE for 7 days; tricity. Name 
set the Servicing Book FREE! 


eunawowssnt 
seaniaovae 














Address 


City rea ne Zone State 

Where Employed 

© Check here if you want library sent C.0.D. You pay postman $24.95 plus c.0.D. 
postage on delivery. 7-day money-back guarantee 
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ON THE MARKET (Continued) 


speed selector per- Brothers, Inc., 222 Hartley Ave., monic less than ( at 5 
mixing 33%- and 45- Evanston, Ill. Lafayette Radio, 165-( 
is. R-C filter prevents §TEREO TUNER, Masterflex = : erty Ave., Jamaica 33, N 
turned off; muting model 28. Flywheel tuning. STEREO PREAMP 
nates noise during Multiplex adapter tap. AM sen- 210. Ganged controls 
¢ ead LP and a sitivity 100 pv, delayed age, “ . supply to all tube 
i: tyli—Heath Co., : : : : on each channel 
er Harbor, Mich Pa a low- and high-level inputs for 
LOUDSPEAKER STAND, model “4 each channel, including FM mul- 
Ss [Telescoping support, for i tiplex. Independent level, bass 
. ; : . and treble controls in each chan- 
nel may be operated together 
with built-in clutch. Function 
selector. Response +0.3 db 5 
broadband tuning. FM sensi- 200,000 cycles. Sensitivity (input 
tivity 2 wv, afe plus age; trans- for 2 volts rms output at 1 kc) : 
former isolation; de-emphasis magnetic phono and microphone ont and sxe 
network; cascode rf stage, 4 if 1 mv, tape head 0. mv, high- 20-20,000 cys : 
stages; cathode-follower  take- level 0.17 volt. IM low-noise triode 
off._-Tech-Master, 75 Front St., maximum 0.17% at 5 volts rms signal-level Stage 
Brooklyn 1, N.Y. output.—Electronic Instrument > svem i 
HI-FI AMPLIFIER, model 209, ©. 33-00 Northern Blvd., Long ‘pijot Radio Corp,, 
Power 36 watts. Response 19 Island City 1, N. Y. Long er d Cit j 
as n base, ll 35,000 cycles +0.5 db. Peak pow- STEREO PREAMP KIT, KT- tote 
right. Top adapter er rating 72 watts. Harmonic 600. Dual (input-output) bridge AMP-PREAMP, 
| 1ick removal of speak distortion less than 0.5% at full control for balancing channels Power output 6 
r Atlas Sound Corp., 1451 39 by audible “null.” Third-channel IM_ distortion 
Ss i n18,N or middle amplifier 


distortion 


: I 18, N. Y. output f 

ms speaker. Tape head equalization 
COMMUNICATIONS — MICRO- for 3%. and T%-iee halttendh 
PRONE, ; your ye Extr sw d Pn a a tapes. Clutch type master gain 
ruggee aaa " sy nt betIC oO control. Separate turnover and 
re ghs 8% oz., -_ as 6 6_5 6 6 rolloff controls provide 24 posi- 
die-cast microphone f 


a 4 tions of equalization on each 
Vv ip or seratch. No shock ; < 





“eevee Retains impact strength POWer output. Includes preamp, ——. gw 10 Reeee ar 
fy , to 165°F.—Shere with provision for operation of cles =0.5 db. IM distortion less ideale 
2 amplifiers in tandem using tie bie + I : be 
Stereodapter. Acoustic level con- a : 4 «a ~ tear he 1 
trol permits proper operation of Be ad puma pase 
loudness control regardless of oe qa ar 
type of speaker system. Tape > os om —- , 
recorder facilities for record and '‘ : . bel nigel oo 
playback.—H. H. Scott Inc., 111 sa pl, Aig 


ape, 3 high-le 

Powdermill Rd., Maynard, Mass, tape, 3 hig : 
* : : Outputs: 4, 8, If 
STEREO PREAMP, Eico model than .03% at 2.5 volts output, ode-follower re 
HF 85. Kit or wired. Separate less than 0.1% at 5 volts; har- consumption 11( 
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THE NEW STROMBERG-CARLSON COMPONENTS 


y in music 


Integrity in Music, as applied to high fidelity components, 
means reproduction which adds nothing to, or takes nothing 
ASR-433 Stereo Amplifier—Selected me from, the original performance. 
tional Fall - ae ee :. Our choice of this slogan is no accident. Just as your pur- 
: chase of a component system is not a casual investment, our 
attitude toward the manufacture of components is very seri- 
ous. Each piece of gear must refiect the highest possible 
achievement of engineering, production, and musical skill. 
Yes, musical skill—because the guiding minds of the Strom- 
berg-Carlson component group are those of electronic and 
acoustic engineers with extensive musical training. 
The musical sound of our new components was the final 
critical test before they were made available to you. 
We will be glad to submit our specifications to your criti- 
cal judgment. 








See your dealer or write to us for full data on our complete new line of 
Amplifiers, Speakers, Speaker Systems, Enclosures and Program Sources. 


‘There is nothing finer than a Stromberg-Car/son” 


STROMBERG-CARLSON SC|GD 


A DIVISION OF GENERAL DYNAMICS CORPORATION > 
1478C N. Goodman St. + Rochester 3, N.Y. 
Electronic and communications products for home, industry and d 
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ON THE MARKET (Confinued) 


wood Electronic Laboratories, 
430 N. California Ave., Chicago. 
WIRELESS PHONO OSCILLA- 
TOR, Gold Bug SDK-101 for use 
I tereo cartridge-equipped 

» and separate radio, using 

) and speaker of radio 
second channel. No wiring to 
Self-contained battery, 

tor circuit. Adjustable to 
inused frequency on stand- 
oadeast band. Available in 


kit with stereo cartridge. 
Stereo-Ette Co., 4908 N. Lincoln 
e., Chicago 25, Ill. 

TV-FM AMPLIFIER, Uniband 

with p supply. For com- 

munit antenna systems and 

other \ultiple installations. 
wide-band channel 


»wer 


FM band amplifier. 75- 
-ohm single input, 75-ohm 
sutput. Minimum gain 37 
New circuit requires 

ignment.—Benco_ Televi- 
sion Associates, Ltd., 27 Taber 


pes. 


Rd., Rexdale, Ont., Canada. 


STEREO 


MULTISET COUPLERS, FE xact- 
Match. Model A-102 feeds 2 TV 
or FM receivers from one an- 
tenna or mixes 2 antennas into 
one line; 12—20-db isolation, 3.5- 


db loss. A-104 feeds 4 sets; 
12—20-db isolation, 7.5-db loss. 
Weatherproof, nonbreakable 
A-100 mounting kit for 
mounting couplers on antenna 
mast.—Blonder-Tongue Labora- 
tories Inc., 9 Alling St., Newark 
2.N. 7 


cases. 


TV ANTENNA, Color Royal. All- 
channel. No-Strip lead-in con- 
nector, Dyna-Coil phasing fac- 


tory assembled. Braced reflec- 
tors. Quik-Lok clamps eliminate 
bolts and nuts. No soldering re- 
quired. Terminal points protect- 
ed from weather.—Trio Manu- 
facturing Co., Griggsville, II. 
“FOLD-OVER” TOWER for am- 
ateur radio and experimenta- 
tion. Antenna and rotator may 
be serviced on ground. Heights 
up to 70 feet. Tower sections 
12%-inch equiangular triangle 
design with zig-zag steel cross- 


THAT MEETS THE 


REAL 


?s. 


ST-11 
AM-FM 
STEREO TUNER 
Here, for the first time, is an AM-FM STEREO 
Tuner within the reach of every audiophile. Un- 
matched by units costing twice the price, the 
ST-11 is two distinct receivers in one, featuring 
4 wu. for 20 db quieting. Variable AFC. Single 
front panel switch controls AM, FM or STEREO 
selection. 
Wired and tested 
SAVE! Easy-to-build-kit 


$74.50 
$49.95 


STEREO SA-25 
PRE-AMP PLUS 
ONE 25 WATT 

AMP 


and amp on one precisely engineered 
and designed chassis. When the SA-25 is attached 
to your present power amplifier it reproduces two 
separate channels of sound for STEREO from tape, 
records, and AM-FM. One easy, inexpensive step 
brings you the realistic, breathtaking magic of 
STEREO-—with Arkay’s SA-25 

Wired and tested 

SAVE! Easy-to-build-kit 


$89.95 
$59.95 





TEST 


SPA-55 
STEREO AMP 
Priced for everyone’s budget, here at last is a 
STEREO amp which is a must for every STEREO 
fan! Housing two identical 27'/, watt distortion- 
free amplifiers the SPA-55 is unsurpassed in 
quality and performance. This unit may be used 
as a STEREO amp, a bi-amp, and as a 55 watt 
Monaural unit. 

Wired and tested 

SAVE! Easy-to-build-kit 


$79.95 
$64.95 
SPA-35 
Same quality and performance as the SPA-55- 
35 watts. 
Wired and tested 
SAVE! Easy-to-build-kit 


$62.95 
$49.95 


SP-6 
STEREO 
CONTROL CENTER 


The SP-6 is a completely self 
powered sensitive dual pre-amp with dual inputs 
and outputs. Engineered to fit your requirements 
today, as well as tomorrow, the SP-6 provides 
unparalleled flexibility. Output of both amps is 
individually adjusted by one control, reverse 
position, hi lo filters, etc. 

Wired and tested 
SAVE! Easy-to-build-kit 


Prices less cover— 
for panel mounting 


$62.95 
$39.95 





1 Harbor, 


BATTERY 


9 


CHARGER 


es 


KIT, 
Sy 7s 


bracing, electrically el 
Sections 10 feet |! Rohn 
Manufacturing Co., 116 L 
stone, Bellevue, Peoria, II] 
SAFETY - GLASS REMOVER 
For removing r r\ 


€ € in cab- 
rechnical Apparatus 
Builders ) Liberty St., New 


panels 


rHERM-O-METER, 


sets. Suction cups 
and prevent gerp! 
and damage to gla Walsco 
Electronics Manufacturing Co 
100 W. Green St., Rockf 

TOOL KIT, Heathkit TK \ 
the tools needed for } 

Two screwdrivers 

sidecutters with ins 

ber handles, Ame 

soldering i with re 


speed, 


Electric Co., 


Simpson 
44, 


SET, 


iron 


bhi 


SOUND REALISM 


at 


VOM-AMMETER 


REALISTIC PRICES! 
Winners of 1958 
n Foundation of America 
i Medal for Distinctive Styling, 
& Hi-Fi Music at Home 
nmendation Seal for Performance 


F - 


FL-30 
AMP AND PRE-AMP 
Reasonably priced superla 
tive in quality, the FL-30 now 
brings te you an amp/pre-amp 
with fully transistorized front 
end designed to provide humiess 
& distortion-free reproduction 
Freq. responsedb. 10-40,000 
cps @ 30 watts-60 watt peck 
Inputs for magnetic pickup 
tuner, tape and 2 aux 
Wired and tested $74.50 
SAVE! Easy-to-build-kit 
$49.95 


ph<. 


HFT-7 AM-FM TUNER 

World renowned . 

Foster -Seeley discriminator, 

Grounded Grid RF amp, flat 

AFC with 

provisions for AFC erase 

Wired and Tested $49.95 

SAVE! Easy-to-build-kit 
$32.00 

s less cover 
fr panel mounting 


ard of exce HFT-7 


type construction, 


f Mississippi 


FM-8 Professional FM TUNER FREE! 


Engineered for the most precise FM 

reception today, the FM-8 utilizes five 

1.F. stages and an extremely sensitive | 

tuning meter with unparalleled sensi t 

tivity and flexibility of operation. The 

FM-8 is ideally priced, offers a self a 
i 
i 
\ 


aler or write for com- 
of Stereo & Monaural 
Kits & Wired 

2 - - - oF U.LUmlLUD.LUmDG.LUDTLUDGSC 
RADIO KITS, INC. pent. RE-11 y 
120 Cedar St a 
New York 6, N.Y 


16 pg. illustrated cota i 





powered AC operated tuner designed 
for the discriminating audiophile 
Wired and tested 
SAVE! Easy-to-build-kit 


$59.95 
$39.95 


120 CEDAR STREET NEW YORK 6 


( 
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ON THE MARKET (Continued) 


testing. Model PO-2 (shown) type P1232NNG (arrow). Metal- 
has output phone jacks to fit lized paper units rated at 50 
standard patch plug, turns on volts de. Glass terminal seals. 
automatically when inserted. Operate at temperatures from 
CO-2 has clip-lead output for 65° to —85° C at full voltage 

rating..-Aerovoex Corp., Appli- 

cation Engineering Dept. New 

Bedford, Mass. 

CAPACITOR KIT. Contains 76 RTO-196 used in 7 : 
needed Tohemite molded- sis in 6 models Chicago Stand 
ase included.—Triplett Miostet- plastic tubular capacitors for use ard Transformer Corp., 
cal Instrument Co., Bluffton, by technicians, in transparent W. Addison St . 
Ohio 


TRANSISTOR ANALYZER, 


most 


> , 
circuit testing. Self-contained PREASSEMBI ED COMPO 


S "AC 
; : battery has 40-hour operating NENTS (PA 
mode 850. Accuracy limited or ly . for universal w 


‘ ' an we Liv 
by indi ating meters, within a ete an cy pe mans cr <4 et ae chanically crit 
+2% of full scale. Wide range to individual 
SELENIUM-SILICON TESTER, Capacitor ré 
Omni-Chex model OC-1. Checks with capacitance 
crystal diodes, power transistors 
vibrators and phases speakers. astic bo apacitors are 50% 
ma conventional units 
at equal ratings.—Tobe Deut- 
schmann Corp., Service Div.., 
2900 Colu a Ave., Indianapo- 
Ind 
i PRINTED-CIRCUIT ELECTRO- 
, : LYTICS for all printed-circuit 
of applied voltages available by requirements. Offset index lug uf (ceramic), .01 
substitution for breadboard con- : : . ve | 
od — ; permits insertion right way resistance 10 of 
— — 2 wees pam bagel ee only. Long- and short-pin and Erie Resistor Corp., 
Under any circuit use condi Direct reading of rectifier qual- St., Erie, Pa. 
tions, checks for collector leak- ity under load.—Hallmark Elec- PRECISION RESISTORS 
age (common base or emitter) tronics Corp., 31-04 Spring Gar- "7 metal-film 1 ‘ 
beta gain, alpha gain, input or den St., Philadelphia, Pa. with hig her fen 
output resistance, ywer g -_ — ‘AADAC rm " views Sodio I 
linearity Hickok E wee EL In: rRANSISTOR CAPACITORS, ’ otnn iia : 
strument Co. 10531 Dupon : Ti “Rito: 
Ave., Cleveland 3, Ohio nished as low a R 
AUDIO OSCILLATORS. Printed snap-in types. —Cornell-Dubi- 1, watt to 151 Ohmite Man 
feat ‘Keamniiahey dentin . ~e lier — so Corp., South Plain-  ufacturing Co. I 
io signals of approximately field, N. J. St., Skokie, I 
ke and 400 cycles at and FLYBACK TRANSFORMER, 


60-db output evelis at 600 Stancor HO 88. Exact replace- All specifications on tt 
: : 2 r - from manufacturers’ dat 
ohms impedance for equipment ent for G-E and Hotpoint 








Pens 


wz CIM 111 eCA_ y . 
es wt ea; ttle Ge ce tiwe Kiees 


saens Le wih FIDELITY KITS OFFICIAL 


Leakage tector @ LAYER BUILT @ COLOR GUIDE fo}'a0) 4° Tele) 4 


Before you build = P for ever ie * 
another kit, see this ““So simple... y TV-Radio 


new method of kit 

assembly. Each kit 2.9 . * 99 
complete with all us like magic 
parts and instruc- 

tions. 


service call 





Check these outstand- 
j w Features — 
ing Ne Triplicate forms serve 
Now — For the os as order form, invoice 
first time... : 

Sinden tthe, ; and office record with 


ent tube types — spaces for complete 
more than ony ee : i ° . 

other “‘grid circuit’’ type : .- information on every 
checker. Includes UHF and lat- : 20PG8-K | job. Separate listings 
est type tubes. Ata: . 
Checks picture tubes without re- 20PG8-K 20 Watt Amplifier with built in pre- for receiving tubes, OFFICIAL ORDER BOOK 
moving tube from cabinet or amplifier and all controls. Net 59.50 ix tub ‘ ial 

hassi . pix tube, parts, seria 
chassis. . LJ-6K 10 Watt Amplifier (Little Jewel Has 


New Roll Chart prevents obso- built-in preamplifier and record compensator numbers, labor and tax charges, signatures, 
lescence — just dial the tube 


type and save time. Chart is DEAL T on phono channel. 3 Net 24.95 etc. 75¢ a book, $6.50 for dust-proof box 
easily replaced at no extra cost. | 207A-K Hi-Fi Preamplifier (Self-Powered). Feed- £10 

Dynemic Filement back circuit with 10 controls Net 44.50 o ° 

checks including heater to cath- / 250-K 69 Watt Basic Hi-Fi Amplifier. For use { : 
ode leakage & shorts — no need with a preamplifier (such as 207A-K). Net 79.50 «+. and for customer's price 

for a second filament tester. ment part, plus flat rate P 
Twe spare preheating sockets te ) SCC CCeCeseeeeeseeeseeseeeeeeeseEeSeE charge data, regional and nation: 
cut down testing time. Grommes—Div. of Precision Electronics, Inc. 


Capacitor checks simplified. Dept. RE-10, 9101 King St., Franklin Park, Ill. OFFICIAL PRICING _— 


The LC3 provides all these new improved fea- Name of Dealer 4 listing over 63,000 ite 2, 
tures in addition to those employed in earlier c eens oan 

**gri ircuit’’ testers. t f end complete Kit details. ia . 
ony 1¥ a. ° ' In stock at your distributor, or write 


was SERVICE te stadt 4 Name__ 


INSTRUMENTS CORP. tocol parts Address ‘. ELECTRONJC PUBLISHING CO. INC. 


171 Official Rd * Addison, Ill. distributor . TR Re 
VME Cut ovt this od now for further information MRS 











180 North Wacker Drive Chicago 6, Illinois 
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CIRCUITS AT HOME 


with the New Deluxe 1959 
PROGRESSIVE RADIO “EDU-KIT’ 





No K of Radio N 
Now Also Includes * nowledge ecessary FREE EXTRAS 
* TRANSMITTER % No Additional Paris or Tools Needed ® SET OF TOOLS 


@ SOLDERING IRON 


* SIGNAL TRACER we EXCELLENT BACKGROUND FOR TV 2 TESTER INSTRUCTION 


MANUAL * HIGH FIDELITY 


* SIGNAL INJECTOR H School Inquiries Invited SION BOOK.* RADIO 


TROUBLE-SHOOTING BOOK 


* CODE OSCILLATOR de Attractively Gift Packed Ty MELUB. CONSULTATION 


SERVICE = FCC AMATEUR 
LICENSE TRAINING © PRINT- 


NO NEED TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE al FR 


The "'Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-bottom p r Ma aed a Cala eae 
Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods > COUNT CARD * WRENCH 
training. You will learn radio theory, construction practice and servicing SET 

You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner 
how to service radios. You will work with the standard type of punched metal chassis as well as the latest 
development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers SERVICING LESSONS 
and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code You will learn trouble-shooting 
Oscillator. You will learn and practice trouble-shooting, using the Progressive Signal Tracer, Progressive Signa and servicing in a progressive 

ree - - - P ’ - ? . manner. You will practice repairs 
Injector, Progressive Dynamic Radio & Electronics Tester and the accompanying instructional materia! on the sets that you construct. You 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses will learn symptoms and causes of 
You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn troubles in home, portable and car 
how to operate them. You will receive an excellent background for Television radios. You will learn how to use 

Absolutely no previous knowledge of radio or science is required. The ‘'Edu-Kit'" is the product of many the professional Signal Tracer, the 

A ° . ° oe ease 8 b P ‘ . “ . unique Signal Injector and the dy- 
years of teaching and engineering experience. The "'Edu-Kit'’ will provide you with a basic education in Electronics namic Radio & Electronics Tester 
and Radio, worth many times the complete price of $22.95. The Signal Tracer alone is worth more than the While you are learning in this 
price of the entire Kit practical way, you will be able to 

do many a repair job for your 

friends and neighbors, and charge 

THE KIT FOR EVERYONE fees which will far exceed the 

: : : P P ‘ ‘ ce of the ‘‘Edu-Kit.”’ Our Con- 

You do not need the slightest background in radio or science. Whether you are interested in Radio & Electronics at I och en will help you 
because you want an interesting hobby, a well paying business or a job with a future, you will find the ‘‘Edu-Kit with any technical problems you 
a worth-while investment. may have 

Many thousands of individuals of all ages and backgrounds have successfully used the ‘'Edu-Kit n more wa Stateltie, of 25 Pop : &. 
than 79 countries of the world. The ‘'Edu-Kit'’ has been carefully designed, step by step, so that you cannot aed saa ‘ter my 
make a mistake. The ‘‘Edu-Kit'' allows you to teach yourself at your own rate. No instructor is necessary friends, and made The 
Edu-Kit"’ paid for itself. | was 

ready to spend $240 for a Course, 
PROGRESSIVE TEACHING METHOD but | found your ad and sent for 
. . " sate * . . . . . . our Kit 

The Progressive Radio ‘'Edu-Kit" is the foremost educational radio kit in the world, and is universally accep : 
as the standard in the field of electronics training. The ‘‘Edu-Kit'’ uses the modern educational prin eo FROM OUR MAIL BAG 
“Learn by Doing."' Therefore you construct, learn schematics, study theory, practice trouble-shooting—al Ben Valerio, P. 0. Box 21, 
closely integrated program designed to provide an easily-iearned, thorough and interesting background in radio Magna Utah The Edu-Kits are 

You begin by examining the various radio parts of the ‘'Edu-Kit.'' You then learn the function, theory and wonderful. Here | am sending 

+. P . . “ A > . ° . s you the questions and also the 
wiring of these parts. Then you build a simple radio. With this first set you will enjoy listening to regular broadcast answers for them. 1! have been in 
stations, learn theory, practice testing and trouble-shooting. Then you build a more advanced radio, learn more Radio for the last seven years, but 
advanced theory and techniques. Gradually, in a progressive manner, and at your own rate, you will find yourself like to work with Radio Kits, and 
constructing more advanced multi-tube radio circuits, and doing work like a professional Radio Technician like to build Radio Testing Saale. 

Included in the ‘'Edu-Kit' course are sixteen Receiver, Transmitter, Code Oscillator, Signal Tracer, and Signal ment. | enjoyed every minute 

: . * . ‘se ° A “tity : . . worked with the different kits; the 
Injector circuits. These are not unprofessional ‘'breadboard" experiments, but genuine radio circuits, constructed Signal Tracer works fine. Also 
by means of professional wiring and soldering on metal chassis, plus the new method of radio construction known like to let you know that ! feet 
as ‘Printed Circuitry."' These circuits operate on your regular AC or DC house current proud of becoming a member of 

your Radio-TV Club.” 


A COMPLETE RADIO COURSE—NOTHING ELSE TO BUY ror Ave., “Huntington, W.Va: 


F s Thought | would drop you a few 
You will receive all parts and instructions necessary to build 16 different radio and electronics circuits ir >» say that | received my 

guaranteed to operate. Our Kits contain tubes, tube sockets, variable, electrolytic, mica, ceramic and pape and was reamty quanee 

. . . . . . . th on a rgain can a 

a sang ong ~ aaa resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction anuals such , low price. | have already 
In addition, you receive Printed Circuit materials, including Printed Circuit chassis, specia ibe sockets eraphs My ‘iriends were realty 

hardware and instructions. You also receive a useful set of tools, a professional electric soldering ir nd irprised to see me get into the 

self-powered Dynamic Radio & Electronics Tester. The "'Edu-Kit" also includes Code Instructions and the Progressive wing of it so quickly. The Trou. 

Code Oscillator, in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. Ye ye he. welt ena fads 

also receive lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector i the trouble, if there is any te be 

Fidelity Guide and a Quiz Book. You receive all parts, tools, instructions 

Everything is yours to keep : 











etc. There is nothing e 








Unconditional M Back G 1) Send '"Edu-Kit'' Postpaid. | enclose full pay 
n oney-Back Guarantee ] Send "Edu-Kit" C.0.D. I will pay $22.95 p 

The Progressive Radio ‘‘Edu-Kit’’ has been sold to many ~} Send me FREE additional information des 
thousands of individuals. schools and organizations. public and 
private, throughout the world 't is recognized internationally 
as the ideal radio course 


By popular demand, the Progressive Radio ‘‘Edu-Kit'’ is now 
available in Spanish as well as English 


it is understood and agreed that should the Progressive Radio 
**Edu-Kit’’ be returned to Progressive ‘‘Edu-Kit'’ Inc. for any 
reason whatever, the purchase price will be refunded in full, 
without quibble or question. and without delay 

The high recognition which Progressive ‘‘Edu-Kits’’ Inc. has 
earned through its many years of service to the public is due 
to ts unconditional insistence upon the maintenance of perfect 
engineering the highest instructional standards, and 100% 


adherance io its Unconditional Money-Back Guarantee. AS a PROGRESSIVE "“EDU-KITS"' INC. 


we do not have a single dissatisfied customer throughout 


the entire world ; 1186 Broadway, Dept. 146G, Hewlett, 
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become messed up after several solde 
ings and unsolderings, but there is a 
ways the chance of heat damage. 
? =. gg : : To avoid these problems and 
FROM TRIAD ll my investment in transit 


three Fahnestock clips 


Solve majority _ v | neue 
of deflection 
problems sulle tuia ce ak to the 


neck of a picture tube so tightly that it 
seems nothing will dislodge it. Rather 
than resort to a hammer or pipe 4a three-lug terminal 
wrench, I pour a liberal quantity of are firmly bound to thx 
rubber cement thinner or benzine along pieces of wire and sold 
ne the neck of the tube from the socket Circuit leads are then 
ae i —_ end. This usually does the job without clips and the transisto 
a | affecting the insulation or enamel on serted in them afte 
the wire. Caution: rubber cement thin- completed.—Charles E 


. , : n 
& d | : a! : ner and benzine are extremely inflam- ; 7 
mable.—Thomas A. Dunn CHECK °*EM HOT 
: r ‘ . A " : aa 
ata When checking tubes in a 
TRANSISTOR MOUNTING CLIPS — with a parallel heat cuit 
Many transistors have pigtail leads of time can be saved 
and are usually soldered into a circuit. on during the job. This 
* 8 POPULAR YOKES However, while this is fine for a 5-cent safely by using any one 
resistor or 10-cent capacitor, it is hardly ing methods: 
* 25 NETWORK KITS recommended for a delicate unit that Remove all low-voltag 
+ 2 ACCESSORIES can cost seve ral dollars, especially in If the set is a selenium 
experimental work where circuits are remove the plug-in fuse 


« PACKAGED IN ALL changed often. Not oniy do the leads Remove the high-voltag: 
STEEL CABINET 





help more people.... 
save more lives .... 


Most of your deflection problems 
as well as your yoke stocking prob- GIVE THE UNITED WAY 
lems are solved with the new Triad 
Yoke Pack. With this equipment, 
the solutions to more than 4000 ’ 3 
yoke testing and replacement wae 
problems will be available to the Ah. ee 
rofessional service man. The ™~ ’ “a : 

Yoke Pack comes attractively ar- ~ that’s my di ive / 
ranged in a handsome steel cabi- 
net—and attractively priced, too. 
For further information on Triad's 
Yoke Pack as well as the latest 

information on yoke 

servicing, request a 

copy of the Profes- 

sional Television 

Man's Service Aid #3 

from your distributor 

or write direct to: 











a Service men all across the 

country agree .. . there’s no other screw 

driver or nut driver with the built-in comfort 

of the VACO “comfordome” handle. Makes service work 

i . easy! Enjoy the luxury grip of a VACO...the driver that 

TRIAD TRANSFORMER CORPORATION gives plenty of power, yet is always kind to hands 

4055 REOWOOD AVE. | 812 E. STATE STREET Next time choose a VACO and feel the difference! 
VENICE, CALIFORNIA | HUNTINGTON, INDIANA Manufactured and Unconditionally Guaranteed by 


A SUBSIDIARY OF LITTON INDUSTRIES VACO PRODUCTS CO., 317 E. Ontario Street, Chicago 11, Illinois 


In Canada: ATLAS RADIO CORP., Toronto 19, Ont. 
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TRY THIS ONE (Continued) 


Remove the high-voltage rectifier or 
rectifiers. 

The rest of the procedure consists 
of setting up the tube checker, remov- 
ing a tube and plugging it immediately 
into the checker. You can then check 
the tube without waiting for it to 
warm up.—Carleton A. Phillips. 


COIL INSULATION 

Sometimes the exp.r:menter, con- 
structor or ham operator winding a coil 
or small transformer finds himsef up 
against it for a suitable cambric, paper 
or cloth to insulate the windings. This 
problem can often be solved by resort- 
ing to the common plastic bag, found 
in the cupboard, tucked away in a cor- 
ner of the refrigerator or wrapped 
around the shirts you just had dry- 
cleaned. 

The average plastic bag is thin, re- 
silient, lightweight, moisture-resistant 
and tough. When this plastic is used 
in low-wattage units, it provides very 
satisfactory insulation. At the same 
time, readily available as it is, it costs 
you nothing.—George D. Philpott 


KIT-BUILDING KINK 
When building electronic devices 
from kits, you can save yourself con- 
siderable time and get more enjoyment 
out of the hobby if you sort out all the 
small components (resistors, capacitors, 


ELECTRONIC 
COMPONENTS 


MASKING TAPE 
(STICKY SIDE) 


etc.), and lay them out in an orderly 
manner on a strip of masking tape 
taped sticky-side up to the bench top. 
Small easily lost hardware can be safely 
held in the same manner for easy se- 
lection.—John A. Comstock 


MAT ON THE BENCH 

I use a rubber utility mat on the 
bench in my shop for a number of odd 
jobs. It makes a handy pix-tube pad 
when I have to lay a chassis on its 
side and a catch-all for screws, nuts 
and other small parts removed from a 
set. When I have to empty a box of 
parts to find one of the value I need, I 
pour them out on the mat. After I get 
the right one, the mat is folded and the 
parts easily poured back into their con- 
tainer. Can’t you think of some other 
uses for one of these mats on your 
bench?—Scot Mock 


PHILLIPS SCREWDRIVERS 

Occasionally use a triangular file on 
the head of your Phillips screwdrivers 
to remove nicks and burrs. This lets 
them get a tight grip and prevents 
stripping the screw heads.—Wm. M. 
Atkinson END 
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For limited 
budget 
stereo... 


QUAM 


HIGH FIDELITY 
SPEAKERS 


Quam Hi-Fi Speakers perform 

as well as or better than hi-fi speakers 
costing up to twice as much 

... because their design emphasizes 
performance rather than 


non-functional decorative features. 


Quam Hi-Fi Speakers offer you the 
perfect way to keep within your 
customer's budget without 
compromising the quality of the 
system. Quam Hi-Fi Speakers 

See your Quam distributor 
or write us directly for represent the accumulated 
complete information on the full skill and experience of 
line of Quam Hi-Fi Speakers — 


extended range, tweeters, ‘ 
woofers, coaxials. speaker manufacturing, 


QUAM-NICHOLS CO. 


236 EAST MARQUETTE ROAD 
CHICAGO 37, ILLINOIS 


thirty years of fine 





SUPER POWERED SINGLE CHANNEL AMPLIFIER 
Minimum 20 V—5 Watts on All Channels 


This all new super powered unit has the highest output of 
TV channel amplifier with sufficient power to cover 
communities with ample signal voltage and deliver a str 
signal thru many miles of cable. The unit was designed s 
cifically for community television and is the only unit 
kind that does not produce power in fractions of 

For full rated output a high-powered commercial transmitt 
tube is used 


ec. C. S. Service @ 26 db min. gain @ 6-8 mcs. band width 
@ Channels 2-13 as specified @ Requires only 1 V input 

@ Co-axial input and output connectors for 75 OHM Line $350 
@ Linear class A operation @ Low Power Drain {1 Amp 

Write for details today 


SEG Electronics © 1778 Flatbush Ave., Brooklyn 10, New York 
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A happier 
solution is 
EMC TEST 
EQUIPMENT 
... finest 
Precision 
instruments 

at the lowest 
possible prices! 


Model 102 Volometer 
Features a 3%", 2 a 
D'arsonval-type plastic 
fanges; and the same zero adjustment for both 
resistance ranges. Specifications AC Voltage 

5 Ranges: 0 to 12-120-600-1200-3000 volts. OC Voit 
age—5 Ranges 0 6-60-300-600-3000 volts. AC Cur 
rent—3 Ranges: 0 to 30-150-600 ma. DC Current—4 
Ranges: 0 to 6-30-130 ma. 0 to 1.2 amps. Two Resist 
ance Ranges: 0 to 1000 ohms, 0 to 1 megohms. Medel 
102, Wt. 1 ib. 5 oz Size: 3%" « 6% 24 2°, $14.90 


urate—800 mic 


front meter with 3 


mperes 
C current 


Mode! 204 Tube-Battery-Ohm 
Capacity Tester 

Emission tube tester. Completely 
flexible switching arrangement 
Checks batteries under rated load 
on “reject-good” scale. Checks con 
denser leakage to | meg. Checks 
resistance up to 4 megs. Checks 
capacity from 01 to 1 mfd. Medel 
204P, illustrated. $55.90. Model 
CRA, Cathode ray tube adaptor 


Mode! 700 RF-AF Crystal 
Marker TV Bar-Generator 
overage from 18 cycles to 108 
megacycies on fundamentals Bar generator 
TV adjustment with a variable number 
ailable for horizontal or vertical 
Square wave generator to 20 
Ss. Wien Bridge AF oscillator with 
sine wave output from 18 cycles to 300 
kilocycies. C and amplitude 
control. Individually tuned coils Constant 
RF output impedance. Stepped RF attenu 
ator. Variable percentage of modulation 


Mode! 700 —— $55.90 


Complete 


marke 


Mode! 205 Tube Tester 

Uses standard emission test. Tests 
ali tubes including Noval and sub 
miniatures. Completely flexible 
switching arrangement. Checks for 
shorts, leakages and opens 

Mode! 205P, Hand rubbed oak car 
rying case, $47.60 (illustrated 
$36.20. Model CRA, Cathode 
tube adaptor, $4.50 


Mode! 104 Volometer 


Features a 4 0 microampere meter, with 3 
AC current ranges and 3 resistance ranges to 20 
megohms. Specifications OC Voltage: 5 range 
20,000 ohms per voit): 0 to 
volts. AC Voltage: 5 ranges (1.000 ohms per volt 
0 to 6-60-300-600-3000 volts. DC Current —3 
Ranges. 0 to 6-60-600 ma. AC Current—3 Ranges 
0 to 30-300 ma. 0 to 3 amps. 3 Resistance Ranges 
0 to 20K, 0 to 200K, 0 to 20 megs. 5 DB Ranges 
4 to +67 DB. Medel 104, with carrying strap 
Wt. 2 Ibs. 5 oz. Size: 54a" 1 6%" x 2%", $26.95 
Kit, $19.95. Model HVT for 
Mode! 104, $7.95 


Se ae Se eee eee eee seeeses 


Yes, tell me more, send me FREE—a detailed 
catalog of the complete EMC line. RE-118 


NAME 
STREET 


city - 
Electronic Measurements a 


EMC 625 B’way, New York 12, N. 
Ex. Dept., 431 Greenwich St., New York 13, N.Y. 


132 


30,000 volt probe 


STATE 








| 





$ 
6-60-300-600-3000 





NOTEWORTHY 


x 
| 


HUM SQUELCHER AND 
TONE CONTROL 

In these days of negative feedback 
phase shift has an evil sound, yet like 
most things it has its good points too. 
For instance, many circuits 
use phase shift. If you notice a reduc- 
tion in hum at some settings of your 
equalizer switch, you are probably using 
an out-of-phase voltage that bucks the 
hum. An old, but still used, circuit uses 
an amplified ac voltage (ripple from 
the B-plus filter) through a 
cathode follower, hum on 
low-level grids. 

Now, suppose we use the ac signal 
voltage from our radio tuner or record 
player for out-of-phase hum bucking? 
We can put this circuit at the end of 
our preamp (a standard cathode fol- 
lower is easily modified for this pur- 
pose ) even in the main amplifier 
and cancel out (or greatly reduce) all 
the accumulated hum of the preceding 
stages. Best of all, it will also reduce 


equalize) 


passed 


to 


cancel 


or 


ca 
Time “Jeated 
2uatity 


Earn greater profits with this 
quality line of capacitors 
which are priced to sell 


Available in variety of sizes with flexible leads or tinned 
pigtail leads. Attractively packed 10 to colorful display box. 
One full year unconditional guarantee. Write for catalog. 


turntable rumble. Eve 
from a cheap two-pole 
reduced to near inaud 
better motors, the nois 
entirely. 

When as a no 
circuit can tucked 
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not be changed. 
sound may not 
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hum so son 
may Howe 
reducing potential is so 
bearable listening level that 
is seldom of much conse 

This circuit also 
tone control, with some s 
no other circuit I know of 
It gives either high- 01 
boost, but not both at the 
so it is best used with the 
and treble controls. How 
pleasing sound can be ol 
this control alone. 

For tone control usé 


necessary. 


makes 
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Telephone: EVerglade 4-1300 


CONDENSER COMPANY 


1616 N. Throop Street * Chicago 22, Illinois 
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NOTEWORTHY CIRCUITS (Continued) 


wire in a dpdt reversing switch, as 
shown by the dotted lines, for wider 
sound variation. Also, when using a 
straight noise control, try reversing 
these two leads, and use the one which 
works best in your particular amplifier. 

There is one drawback to this circuit. 
It has considerable insertion loss—the 
amount depending on. the setting of the 
variable resistor and the reversing 
switch, if one is used. If you now oper- 
ate your volume control in the first 
half of its are, you will have enough 
reserve volume for this circuit. If not, 
perhaps you can use higher-gain tubes 
in some other part of the circuit, or 
install a dual triode, using one half as 
the hum squelcher and the other half 
as a straight voltage amplifier sgt 
sure to decouple the B-plus). The new 
stage should follow the noise control 
stage (first half of the twin triode) 
and use a grid resistor of at least 
250,000 ohms. The cathode follower 
does not work very well with low- 
impedance inputs. 

However you manage, you will find 
your trouble well worth while. The low- 
frequency noise reduction of this simple 
circuit, accomplished with negligible 
bass loss, is unequaled by practically 
anything except the low-frequency gate 
of a many, many times more expensive 
dynamic noise suppressor.—R. C. Sandi- 


son 


VIDEO SHARPENING CIRCUIT 

Some recent German Blaupunkt TV 
receivers have an efficient sharpening 
circuit (see Fig. 1) for improving pic- 
ture detail. Its principle is illustrated 
in Fig. 2. The perfect rectangular 
transient A appears distorted as B at 
the receiver’s output. By differentia- 
tion through a short time constant, 
signal C is obtained. Amplification then 
delivers signal D. Signal D is then 
subtracted (added after phase reversal) 
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From 
any Point of View, 
more Experts choose 


ACROSOUND 
ULTRA-LINEAR Il 
60 watt amplifier 


DESIGN The combination of patented 
ULTRA-LINEAR circuitry—plus new HYBRIO 
FEEDBACK principle—VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ...an 
example of ACROSOUND'S liatest achieve- 
ment in AMERICAN Know-How. This superi- 
ority of design now enables anyone with or 
without any previous knowledge of electronics 
to assembie for himself or herself... (yes! 
it's that easy!) ... the finest of amplifiers and 
at a most reasonable cost, in only two hours! 





PERFORMANCE By listening test, or by in- 
struments ... second to none in clarity and 
frequency response. Normal level distortion is 
virtually unmeasurable—iM 1% or less at 60 
watts, 120 watts peak. Completely stable . 

unaffected by loads, perfect square waves. 


QUALITY Every part going into the assembly 
of critical and even non-critical circuitry is 
tested and checked to allow no more than 
+%% variation from ACROSOUND’S stand- 
ards. Specialized test equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printed circuit board is placed in trial opera- 
tion on a laboratory amplifier. Output tubes 
are matched by trial and double checked. 


COMPONENTS ACRO'S newest TO-600 out- 
put transformer with special hybrid winding— 
separates functions of output circuit and 
feedback circuit. Heavy duty, completel 

assembied, and thoroughly tested, printe 

circuit board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 


operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE in preassembied kit form so that you 
may save money, learn while doing, and have 
the proud satisfaction you built the best for 
only $79.50 net...or if you feel you would 
preter it laboratory assembied it still repre- 
sents a bargain at $165.56 net. 
MEAR IT AT YOUR DEALER NOW! 


—— know why ACRO is best! 
. Learn why! Write to 


“ACRO PRODUCTS 
369 SHURS LANE 
PHILA. 28. PA. 





NOTEWORTHY CIRCUITS (Continued) 


from signal B, and the total result is E, 
a much better approximation of the 
ideal A than signal B itself. 


In the circuit, video signal B is ap- 


plied to the cathode of the picture tube. 
Simultaneously, it is coupled to the 
grid of the 6BX6 through the short 
adjustable time-constant circuit R1—Cl 
to produce the differentiation and create 
signal C. This signal appears amplified 


and inverted as D at the 6BX6’s plate, | 


and is then applied to the picture tube’s 
control grid. 

The resulting total modulating volt- 
age on the picture tube is then the 
difference between the cathode and 
control grid voltages, or B D, or E. 

The resulting overamplification of the 
high video frequencies makes a notice- 
able improvement in the sharpness of 
the picture.—A. V. J. Martin 


HUM SUPPRESSION 

There are several effective, but not 
too well known, ways of suppressing 
hum. Basically they consist of injecting 
into the circuit a voltage 180° out of 
phase with the hum voltage. Fig. 1 
shows how some voltage from the 
power transformer is fed to the grid 
of one of the tubes—usually a preampli- 


6.3 V WINDING OF PWR TRANS 
Fig.| 





80-100 TURNS 
ON 1/2" CORE 


* PLACE NEAR 
PWR TRANS 


COIL HELD NEAR TUBE 
Fig.3 


fier. If the hum increases, reverse the 
connections on the heater winding. The 
value of the 4,700-ohm resistor can be 
increased or decreased for fine adjust- 
ment. 

Fig. 2 shows a small coil of between 
80-100 turns wound on a %-inch core 
which can be placed in either the plate, 
grid or cathode circuit and held near 
the power transformer and rotated 
until the hum diminishes. 

The Fig. 
tubes with heavy heater-current drain. 
The coil is 500 turns of fine wire wound 
on a %-inch core. (The coil and core 
of a 6-volt ac relay should work nicely. 
—Editor) Be sure the core does not 
touch the metal shell of the tube.— 
Carl Hennig END 


MOSLEY 
4-Set Coupler 


MOSLEY 904 
4 SET COUPLER 


LOW LOSS 
EFFECTIVE ISOLATION 
EFFICIENT SIGNAL 
DISTRIBUTION 
Owners of Duplex or 4-unit Apart- 
ment Buildings will want you to in- 
stall Mosley 4-Set Couplers! 
Here’s a Big profit-maker in a Big 
market! 
Mosley 904, 4-Set Coupler 
$6.25 List 


Another Mosley Premium Quality TV 
Accessory! 


8622 ST. CHARLES ROCK ROAD 
ST. LOUIS 14, MISSOURI 
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Rates—S0c per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount, 10% for #2 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
January issue must reach us before November 15, 


1958. 
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154 West 14 St., New York 11, N. Y¥. 











HIGH-FIDELITY SPEAKERS REPAIRED. AMPRITE 
Speaker Service, 70 Vesey St., New York 7, N.Y. 
BA 7-2580 
CASH PAID! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving, 
T\ pes, magnetrons, klystrons, broadcast, etc. Also 
want rary & commercial lab test and communications 
gear. We swap too, for tubes or choice equipment. Send 
specific details in first letter. For a fair deal write, wire 
or telephone BARRY, 512 Broadway, New York 12, 
N.Y. WaAlker 5-7000. 

Tapes. Free Wholesale Catalogue, 
215-T East 88th St., New York 28, N.Y. 


RECORDERS Hi- Fi, 
CARSTON, 


STEREO TAPE RENTALS. For the very best at lowest 
prices, Write CALIFORNIA TAPED MUSIC ASSN., 
IMT] Cordilleras Road, Redwood City, Calif 
DISCOUNTS UP TO 50% on Hi-Fi amplifiers, tuners, 
speakers, tape recorders, individual quotations only, no 
catalogs. CLASSIFIED HI-FI EXCHANGE, 2375 East 
65th Street Brooklyn 34, N.Y 


LAL ORATORY au ALITY equipment and Military Sur 
plus Electronics bought, sold. ENGINEERING ASSO 
CIATES, 454 Pai terson Road, Dayton 9%, Ohio 

DIAG RAMS FOR REPAIRING RADIOS $1 
2. Give make, Model. 

RE Hartford I. Conan. 

SAVE MONEY! Get our price list on aa types Radio and 
TV tubes at Mfrs. prices! 100% guaranteed, all brand 
new ““y inused, no mechanical or electrical rejects, not 
Washe ) ebranded! 24 hour service! Write UNITED 
RADto COMP ANY, 58 Market St., Newark. N. J 


Television 
DIAGRAM SERVICE, Box 672 


ALL M AKES OF ELEC TRICAL INSTRU MENTS AND 
TESTING juipment repaired a aT INSTRU - 
MENT Co 128 Liberty Street, New York, 

Repairs. DAN 


TELEVISION Tuner “Ss 
619A Sunrise Highway, 


LABORATORY, 


TE LEVISION 
Babylon, N.Y 


RUBBER ST +o rig Supplies. 
MODERNS, 92442 Patrick, 


Professional. Guaranteed 
Jonesboro, Arkansa 


rofitable mailorder business! 
Vernon, Re hoenix, Arizona 


OPERATE p Write: BOND, 
H ty Weat 
DISt OUNTS TO W%, ‘yecorders, tapes, hi-fi components, 
1 aph equipment. Request specific prices 
SLAND AUDIO & CAI — EX 
( H ANGI ;} Bay 26th St., Brooklyn 14-R, 
CAMERA Repairmen 
manut actu ers service 


greatly needed! You can learn 
methods at home, in your spare 
time! Free, big illustrated book tells how! Write today 
NATIONAL CAMERA REPAIR SCHOOL, Dept. RE-11, 
Eng vol, Colorado 


rhe Ss HIGH PAY; USA, So. America, The Islands. Al) 
rades. Many companies pay fare. Write Dept. 71T, NA 

TION AL td LOY MENT INFORMATION, 1020 Broad, 
New 

PROFESSIONAL 

Interconis, 


Timers, 
PARKS, 


Electronic Projects—Organs, 
Counters, ete. $1 each. List Free. 
Lake City Station, Seattle 55, Wast 
NOBLE 


VL ATI NU™M electronic scrap ee METALS, 
Bx 


i%, Santa Monica, Cal 


“HYP NOTIZE - «+s Gee wert... 
Satisfaction-or — #2 
5 Sunnyside , Chicago 40, 


One fingersnap,”’ 
HYPNOMASTER, 


845-8 


“FAMOUS brand Speaker and Audio manufacturer with 
nations eputation requires alert, progressive sales rep 
; sentatives for several choice territories. Write stating 
t " ww covered and lines carried. P.O. Box 352, 
i NA 
POSITION OPEN: Technician as assistant in electronics 
ice shop. Salary range $3600 per year. Apply to Dean 
W. Adkisson, Research Coordinator, UNIVERSITY 
{KANSAS, Fayetteville, Ark. 


sEARN WHILE ASLEEP! Exciting details free. RE 
LARCH ASSOCIATION, Box 24-HH, Olympia, Wash 


Looking For 
Something? 


Chances are you'll find it in 


the Handy Annual Index of 
this year’s RADIO-ELECTRONICS 

articles and features. Buy the 
December issue of RaADIO- 
ELECTRONICS on sale November 


25. 
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3-PHASE GENERATOR 
Patent No. 2,810,843 


Carl-Erik Granqvist, Lidingo, Sweden ( Assigned 
to Svenska Aktiebolaget Gasaccumulator, 
Sweden) 

The circuit shown here may be identified as a 
$-stage phase-shift oscillator. When each stage is 
designed to produce a shift of 60° there is an over- 
all difference of 180° between input and output 
therefore oscillation. This particular circuit has a 
new twist. Each of the coils forms a stator wind- 


. a “oO 


= 


' oy) 
FR BA . 
I | Bis 


ing of a three-phase motor. This can be done be- 
cause each coil current is 60° out of phase wit! 
that of its neighbors. 

A particular application of this circuit deals 
with a three-phase gyroscope motor. Being quite 
compact the entire circuit fits easily within the 
gyroscope itself close to the center of rotation. 
The oscillator is energized by de which is com- 
monly available on planes and ships. The output 
three-phase is commonly 400 cycles. 

Pal faa . ‘Ez 
PRECISE CLOCK 
Patent No. 2,820,338 

Jacob Rabinow, Takoma Park, Md. 

This servo clock is highly precise. The front 
view (Fig. 1) shows an outer pendulum P1, an 
inner pendulum P2 and a driving mechanism 
While Pl and P2 are coupled indirectly, they 
tend to swing together. The drive consists of 
a metal weight M, magnet L1 and its pivoted 
armature, which normally slants downward 
against the pin and upward against extension F 
of weight M 

As Pl swings 


Lidingo, 











right, it meets M 


xXx 


toward the 


COMM 











MAGNETIC MATERIAL 
RAISING OR LOWERING 
SCREW 


FIG.| 


close a battery circuit through XX and 
(Fig. 2). L1 lifts its armature away from 
tension F. Thus P1 is under the gentle drive 
M for a longer period during the swing to 
left than to the right. 

Pl can be retarded by a magnet mounted 
below it. The distance between them is con- 
trolled by a reversible motor. When Pl, P2 are 
in exact step, the motor is idle since there is 
no need to speed or slow the outer pendulur 
Signal for the motor input is derived from 
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For More Electronic Know-How... 
Increased Income... At Low Cost 


BASICS OF DIGITAL COMPUTERS 
hn S. Murphy 
If you have « of the fundamentals of elec- 
tronics, you ar te the basics of digital com- 
puters and under nd the details of any specific 
digital comy r with th new volume ‘picture- 
book’ course 19 ols., soft cover set, $6.95; 
#196-H, cloth b yl $7.95. 
Reger | PULSES 
y ng Gottlieb 
You can lea i bout pulses with this thorough, 
crystal-clear esent n. What they are—how they 
are produced, measured and used. Pulses are vital in 
every area of electror computers, TV, automa- 
tion, commu t timing, radar, telemetry 
and others. T! ne lur ‘picture-book’ course is 
must reading. #216, soft cover, 184 pps., $3.50. 
prieene TELEVISION 
j Ph.D. 
This new 5-v me ‘picture- »%k’ training course is 
the easiest and most nomical way of learning all 
about black and television—the fundamentals, 
operation and More than 700 understand- 
able, exciting ill 4 ns support the text and make 
everything fron transmitter to the picture on 
the receiver s tal-clear. #198, soft cover, 
6 vol. set, $1( +198-H, cloth bound, 5 vols. in 
one binding, $ 
FUNDAMENTALS OF TRANSISTORS 

(second edition) by Leonard M. Krugman, P.E. 
Published in 19 the first edition of this book 
gained an int ati 1 reputation as an outstand- 
ing text devoted to the fundamentals of transistors— 
their characteristi performance and application. 
One of its main features was the lucid presentation 
of the theory of -conductors. This, the second 
edition (revised and expanded), modernizes the text 
latest developments in the 
ng the book completely up- 
rical examples contained in 
1ation both understandable 

is number of transistor- 
lifiers, ete.—that require a 
makes this MUST READ- 


soft cover. $3.50. 


ler Schure, 


50 as to embrace the 
transistor art 
to-the-min 

this book 

and usable 

ized devices an 
knowledge of transistors, 
ING. #160 


FAMOUS RIDER ‘PICTURE BOOK’ COURSES 
BASIC ELECTRICITY 
BASIC ELECTRONICS 


by Van Valkenburgh, Nooger & Neville, Inc. 
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rated course works: every 
There's at least one 
page to explain it! 
instructor stands fig- 
‘demonstrations” that 
yu to understand. Then, at 
you'll find review pages 
tant topics you've just cov- 
step-by-step knowledge 

as you yourself want to 
go! Sponsored | tl vy to turn out trained 
technician i this modern course pre- 
sents Basic | ty and Basic Electronics in 
a sir > way that everyor an grasp—regardleas of 


covers one ete idea! 


ered 


prev 


BASIC magetee ger neded nes 1 and 2 cover DC com- 
ponents an jlumes 3 and 4 cover AC 
components ar I ts; Volume 5 covers AC and 
DC motors ar rm t 


BASIC ELECTRONICS Volume 1 covers 
Power Supy and cover 
Oscillators \ 
Receiver 
Basic Electricity, Bits 9, soft cover, 5 vols. 624 pp., 
per set, $10 #169H cloth bound, $11.50. Basie 
Boctenates, #17 oft cover, 5 vols., 550 pp., per 
set $1( # H bound, $11.50. 


These are the Rider ae 
that spell gr onic know a 
career vancement. 

for the book ‘ase 
your parts dist itor or book store 
today. If these books are not available, 
order RE-11 
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116 West 14th Street, New York 11, N.Y 
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These men are getting 
practical training in... 


ELECTRICITY 


ELECTRONICS 


TELEVISION 


RADIO ELECTRONICS 


Train in NEW Shop-Labs of 


COYNE 


in Chicago — Electronic Center of the World. 
Prepare for a better job and a successful future in 
TOP OPPORTUNITY FIELD. Train on real full size 
equipment at COYNE where thousands of success- 
ful men have trained for 60 years—largest, oldest, 
best equipped school of its kind. Professional and 
experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 
million dollars worth of equipment. No previous 
experience or advanced education needed. Employ- 
ment Service to Graduates. 
Start Now — Pay Later — Liberal Finance and Pay- 
ment Plans. Pay most of tuition after graduation. 
Part-time employment help for students. Choose 
from nine yearly Starting Dates. 
Mail Coupon For Free Book—‘‘Guide to Careers.”” 
Whether you prefer ELECTRICITY-ELECTRONICS, TELE- 
VISION-RADIO ELECTRONICS Or COMBINED ELECTRONICS 
TRAINING, this book describes all training offered 
and gives all the facts to Vets and Non- Vets. 
Information comes by mail, No obligation 
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COYNE ELECTRICAL SCHOOL 

Chartered Not For Profit 
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PATENTS (Continued) 


light beam that shines through W. 
is exposed exactly halfway when P1, P2 are in 
exact sync. The amount of light through W 
changes when P2 lags or leads P1. 
Fig. 2 shows an edge view of the 
lamp shining through W is flashed 


This window 


The 
L2 


clock. 


when 


KNIFE EDGE 
PIVOT 











x Xx 


is energized. Note that this magnet is in series 
with Ll (Fig. 1). Output from the photocell V 
is amplified (not shown here) then applied to the 
controlling motor, which rotates in the required 
direction to correct P1. 
By using a separate pendulum P2 

and uncoupled, precision timing results 
mounted on a frictionless knife edge. 


50 Dears Ago 


In Gernsback Publications 
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END 





HUGO GERNSBACK, Founder 
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Electrical Experimenter 
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Science & Invention 
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Television News 
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| Some targer libraries still have copies of Modern Electrics 
| On file for interested readers 


In November, 1908, Modern Electrics 


The Production of Sustained High 
Frequency Oscillations, by M. A. 
Deviny. 

Iron Pipe Aerial, by Carl Chupp. 

Suspension and Insulation of Aeri- 
als, by A. C. Austin, Jr. 

Wireless in Balloon. 

Two New Detectors, 
Correspondent. 

The Micro-Ceraunograph, by B. Wm. 
H. Capen. 

How to Make an Electrolytic 
tor, by C. C. Whittaker. 

Antenna Phenomenae, 
Cabot. 


by Our Berlin 
Detec- 


by Sewall 


| Selective Tuner with Weeding Out 


Circuit, by H. H. Holden. 
OO ———— 
HELP WANTED! 
I hired a new man 
He really did goof; 
Installed an antenna 
But on the wrong roof! 
By Phyllis Barlow 








Save on Essential Tools 


DISCOUNTS UP TO 75% 


36” FLEXIBLE SHAFT 


For Precision Working —Hard to Get At Places! 
Reg. $9. plage $4° 7 oagel 


his handy flexib & hdig 

with complete handle 

your electric drili, 
ill press where 4 

Easily attached to d 
drilling 
lotting, 
wood, metal ula 
flexible shaft 
and designed ft 


unding 


engraving 


Surgical Steel, Hand Ground 
SET OF 12 


CARVING KNIVES 


human hair two! 12 

can do every job of wood c: 
linoleum cutting, ar zy anc 
Each blade has a 4} 

easy gripping 

tached by means 

continued ruEBec d use h 
cision hand ground to easi! 
cut any shape you wis sh 

set, well worth $5.95 


DRILLS AND SAWS ANY SHAPE! 
Supreme ORILLSAW $100 


Simply insert the 
the chuck of you 
you're ready to cut 
Lower portion of D 
4” drill which ea 
plaster, — s p 
materials. Then 
multiple Keer 
Drillsav 


Windproof, Flameless, Fuel-less 


SOLAR CIGARETTE LIGHTER 


Pocket-Size—Lights every 
Cigarette Under the Sun 


re o ana i 
seconds your Cigarette is lit. NO 
QUIRED! Pertect for all outdo 
camping, fishing, beach and hoat $400 
Guaranteed to amaze and amu pod 
and your friends Also wo k t 3 for 
sunny windows indoors. 5 





Send check or money order. If COD 
joney Back Guarantee 


| SCOTT MITCHELL HOUSE, Inc. 


; P-11, 415 So. Broadway, Yonkers, N.Y 


fees extra 





RESEARCH 
EDUCATION 


SERVICE 
FIGHT 
CANCER 


AMERICAN 
CANCER 
SOCIETY 
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USINESS ana 
PEOPLE 


Paes. te 
acme L. Harvey (le ft) is now 
vice president—-engineering of CBS- 
Hytron, Danvers, Mass. He comes to 
the company from Sylvania where he 
was manager of special tube opera- 


- -| 


tions. Lindsey R. Perry (right) is now 
product manager of special-purpose 
tubes and hi-fi components of CBS- 
Hytron. He had been manager of the 
Newburyport, Mass., TV picture-tube 
plant. John E. Cunningham, supervisor 
of field engineering, New England, was 
advanced to New England regional 
manager of equipment tube sales. 
Dr. William J. 
Pietenpol joined 
Sylvania as_ vice 
president and gen- 
eral manager of 
the Semiconductor 
Div., Woburn, 
Mass. He leaves 
Bell Labs, where he was director of 
development—semiconductor devices. 
Robert Sackman (left) vice president 
and general manager of Ampex Corp., 


Redwood City, Calif., was elected to 
board of directors of ORRadio Indus- 
tries, Opelika, Ala., tape manufacturer. 
John M. Leslie, Jr. of Ampex becomes 
ORRadio general manager. 

Charles D. Manhart (left) was elected 
vice president, Government relations, 
for Raytheon Manufacturing Co., Wal- 
tham, Mass. He recently resigned as 
director of military and Government 


£ 
Fred H. 
Eastern 
receiving 
semicon- 


sales at Bendix Aviation Corp. 


O’Kelley joined Raytheon as 
regional manager for sales of 
tubes, industrial tubes, and 
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TV TUNERS REBUILT 


ALL MAKES & MODELS 


THOUSANDS OF TUNERS IN STOCK 








=—————e 


ALIGNED TO ORIGINAL STANDARDS USING THE FINEST EQUIPMENT 
BY TUNER EXPERTS WITH YEARS OF EXPERIENCE IN THE TUNER 


on OR OVERHAULED 


= = 


COMBINATION | 4 F 


WORN parts 
tubes and 
smashed sing parts are 


onl y Repla ment 


TS $19.90 
90 DAYS WARRANTY 








WORK PERFORMED 





SAME DAY SERVICE 





EXCHANGE TUNER SHIPPED SAME DAY 


OTHERWISE 
ETURNED 


Bak Doh NER OVERHAULED AND 
THIN 48 HOURS IN MOST CASES.) 





Forward Tuner with All Smashed Parts: 


1723 W. LUNT AVE., 
CHICAGO 26, ILL. 


Suppliers of rebuilt TV Tuners to leading 








mF MAIL ORDER HI-Fl “Bi 


You can now purchase all your Hi-Fi from one 
reliable source and be assured of perfect de- 
livery. Carston makes delivery from NY stock 
on most Hi-Fi, Recorders and Tape within 24 
hours. SEND US A LIST OF YOUR HI-FI 
REQUIREMENTS FOR OUR QUOTATION. 


CARSTON STUDIOS Beir 











MAKE OVER 150 SMALL COMPUTING AND 
REASONING MACHINES WITH 


BRAINIAC 


A BETTER ELECTRIC BRAIN CONSTRUCTION KIT 
Only $17.95... 
Why Pay More? 


EQUALS OUR ORIGI- 
NAL = ® electric 
brain construction § kit 
(Dec. 1955 PLU? nr any 
on inca ar add 
tions——ove Oo parts 
inc saaings i 16 patented 
wipe sO that 
swite hen work well 
stead of covering 
3 machines, BRAINIA( 
*s full specifications 
151 computing reasoning, 
ind game-playing machines 
and 118 BRAINIACS 
m Single flashligt 
imi bolts——no so 
FUN to use and 7 wi 
new about computing 











arithmetical, 


rults 
ORIGINATED AND Pee ee t 
Enterprises, BRAINIA t 

and development work, 

including: 


& papers he 
puters and Automation asi or « 1 the ‘Br ainia 
more than half of the ¢ ren iac 955 te 
WHAT CAN YOU MAKE WITH BRAINIAC KIT K 
LOGI Syllogism Prove ntelliger 


, bina ry numbers: 
MACHINES 
on 


Loc it 

SOLVING ™M at 
Submarine 
and the 

geography, 


, h 
’ Ro 
Pirates ,etc Qu tz MAC HINE Ss H 
° mathematics, etc AND MANY 
MORE! 
WHAT COMES WITH YOUR BRAINIAC KIT? Com 
descriptions of i151 experiments @ Manual o ‘ 
tion /instruction by E. C. Berkeley @ Over 600 
cluding control panel multiple switch 
improved wipers, bulbs, sockets, v > 
diagrams including 46 exact wirin 
to Go Brainiacs and Geniacs 
Computers’* t F c Berkeley @ Claude 
t +3 ‘*A Symbolic Analysis 
e List of reference 


BRAINIAC Sur (i9se Modei K 17) the 

less possibilities backed by an organization of 

Standing in tt comoutes field $17.95 
(For ee nent west of Mississippi, add 80c; outside SA 
add $1.80) 


1-DAY FULL REFUND GUARANTEE IF NOT SATISFACTORY 
” Seangcey enrenrn THIS COUPON 


BERKELEY ENTERPRISES. Inc 
66, Haweurvitte 60, Mass | 
Kit K Return lab le 
not ootle factors in goo | 
n ft il paymen 


Name and Address are attached l 


Quote 


Castle Teleuision - on Sonia 


U.S.A. ©@ 


manutacturers, techr A & ¥ alers 


Original and Only Complete TV Tuner Service covering the 


at tind F.0.8 Chicago or Toronto 
Make and i ship c 


152 MAIN ST 
TORONTO 13, ONT 


_CANADA 


coast to coast 
North An : f ne tt 





TAPE RECORDERS 


HI-Fl COMPONENTS 
Tapes z Accessories 


~~ MERITAPE UNUSUAL 
VALUES 

Send for 
Free Catalog 


DRESSNER, 69-02RE 174 St, Flushing 65, N.Y. 


NEW SPEED 
TV SERVICING SYSTEM 


FIND TUBE—CURE TROUBLE 
with TROUBLE INDICATING 
TUBE LOCATION GUIDES 


Each quid tion and type of all 
$ yited method indicates 
replacement 





needing 
Following Books are Available: 
yuse LOCATOR, Vol. 1—Guides 
to ‘54 models—$I postpaid 
TUBE LOCATOR, Voi. 2—Guides for over 
5 ‘56, ‘57 de 50 postpaid 


for over 


| RCA TV GUIDES mplete compilation of 
CA tube quid 56 models—$I postpaid 
| ADMIRAL TV GUIDES 500 Admiral mode 


54—$ 


TV TROUBLE TRACERS 


| ' Hundreds 
t 40 most 


2-'53 sets 

Vol. 4—'54-'55 sets 

t Vol. 6—'56-'57 sets 
F PRESS! NEW 1958 Models 


aa 


tance 
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MAIL NOW TO: 
H. G. CISIN LTING ENGINEER 


Amaaa ++ N Y Dept. E-49 


h Bo 
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Pe 
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DYNAKIT 


AMPLIFIER KITS 


ot. 
+ 


er 


MARK III 


The New Mark III i 
sational attributes of t 
II plus these outstandi 
7 60 watts at less tl 


taneous peak power 
than .05 at 


79" . 


net 


averag< 


% Choke filtering 


duce hum and noise t 
*% New rugged KT-88 tulbx 
duty parts used e 


Mark III also available with 


volt output. 
Mark 


MARK I] <n. 


The Mark II 
high fidelit 


added 70 


III-70 $84.95" net 


69° 


net 
is tl in hi 
power 
%& Ease 


COMING SOON! 
pYNACO—B &O 


PHONO PICKUP 


Nic 
FOR MONOPHO 
AND STEREO DISCS 


Available 
ere Descript 


DYNACO INC. 


Dept. RE, 617 N. 41st St., Philo. 4, Pa. 


Export Division: 25 Warren St., New York 7, N. Y. 
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BUSINESS AND PEOPLE (Continued) 


ductor devices to original 
manufacturers. His headquarters are 
in New York. He had with Du- 
Kane Corp. and General Electric. 
Walter F. Greenwood (upper left), 
marketing manager of the General 
Electric Rectifier Dept., was advanced 


equipment 


bee n 


to manager of mar- 

keting for the Re- 

ceiving-Tube Dept., 

Owensboro, Ky. 

Stephen J. Welsh 

(upper right), New 

York City district 

manager for 

the Electronics Components Div., was 
promoted to manager of marketing 
for hi-fi components in the Specialty 
Electronic Components Dept. Henry B. 
Nelson, Jr. (right) is now manager of 
trade relations and electronic compon- 
ents distributor development in Owens- 
boro. He had been a district sales man- 
ager for tubes and components. 

B. V. Dale, chief engineer of the 
former RCA Components Div., was pro- 
moted to manager—modules engineering 
of the Engineering Dept. of the Semi- 


sales 


SANE 
SELLING 
PRICE 


NEEDLE 


ADVERTISED 


DUOTONE 
NEEDLES FIRST 
DUOTONE CO., INC. 


Keyport, New Jersey 


In Canada, Charles W. Pointon, Ltd., Toronto 








conductor and Materials D 

ville, N. J. Dr. F. E. Vinal 

to manager-—materials eng 

D. H. Wamsley becom: 

semiconductor enginee) 
Edwin Cornfield, 

former executive 

secretary of the 

Institute of High 

Fidelity Manufac- 

turers, joined Brit- 

ish Industries, Port 

Washington, N. Y., 

as sales manager for a nun 

sions including Wharfedal 

ers, River Edge cabinets 

Genalex audio tubes and WV 

scientific cabinet components 
Gordon E. Parker is t! 

tion manager for the V 

Mich., plant of 

Michigan Magnet- 

Inc. He has 

been an industrial 

management - engi- 

neer for 16 years. 

Jack L. Metz, an 

experienced engi- 

neer, joined the firm as chi 

engineer. Paul F. Leopold 

Pentron and Crescent Indust 

Michigan Magnetics as sal 

of the new Distributor Div., 

quarters in Chicago. 
Harold P. Field, genera! 

Stromberg-Carlson’s plants 

Diego, assumes additiona 


ics, 


GOLDEN 
TURNSTILE 
ANTENNA 


Completely Preassembied 


Non-rusting gold anodized aluminum ¢ 
snap into place. Everything is furnished 
is nothing else to buy. You get perfec 
up to 50 miles from transmitters 
COMPLETE KIT NO. A-125 

(shown above). ... . List 


TURNSTILE KIT NO. A-124 
standard aluminum elements 


$18.95 


List $15.95 
! FM Golden Dipole Kit 
V4 No. A-267 List $17.25 
Dipole Kit No. A-261 
standard clumir 
| 


elements t $14.95 


AT YOUR DEALER OR WRITE DIRECT 


TELCO ELECTRONICS MFG. CO. 


Division of G-C Textron Inc 
Los Angeles—Rockford, IIlinois 
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BUSINESS AND PEOPLE (Continued) 


tes as director of marketing of the 


Electronics Div. 

Alfred P. Wertz 
joined Weller Elec- 
tric Corp. as Euro- 
pean sales mana- 
ger. He will main- * = 
tain headquarters — > 
in Easton, Pa., and ' 
Diisseldorf, Ger- i Sele , 
many. He comes to Weller from Mes- 
singer Manufacturing Co., where he 
was sales and export manager. 

Wen Products Inc. Chicago, launched 
a king-size advertising campaign for 
the fall and Christmas seasons. Here 
Nick Anton (seated), president of Wen, 
discusses the program with Jim Cody, 


Ms 
BPS 

Burton Browne Advertising 
vice president (right), as Wen sales 
manager, Miles Blunt (left) and agency 
manager Bob Abbott look on. 

CBS-Hytron, Danvers, Mass., is of- 
fering service technicians a new junior 


version of its famous tube-and-tool 
caddy. 

Ralph Bellamy (left), stage, screen 
and TV actor is shown with Stan Neu- 
feld, sales manager of Rockbar Corp., 


Mamaroneck, N. Y. with the new Collaro 
stereo changer. The actor will be fea- 
tured in the fall advertising campaign 
for Collaro in advertisements in trade 
and consumer publications. 

JFD Electronics Corp., Brooklyn, 
N. Y., kicked off a Harvest of Profits 
advertising campaign, the heaviest in 
its history, to push sales of its Satellite- 


Helix antennas. END 
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Agency 


-A CATALOG 


WITH THE BIGGEST SAVINGS ANYWHERE 
——— ee eee 

















A COMPLETE BUYIN 


RUSH CoupoN 
Today! 


G GUIDE FOR EVERYTHING IN 


KING-SIZED 
PAGES 

ee 
EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

ia 


100'S OF 
NEW ITEMS 
LISTED HERE 
FOR ist TIME 


ee || eee 


PF iiarenisie 21 PAGES 
~e OF BARGAINS 
NOTIN ANY 
OTHER CATALOG 


| aa 





BURSTEIN-APPLEBEE CO. Dept. S. 
1012-14 McGee St., Kansas City 6, Mo. 


= | OO Send Free 1959 B-A g } 591. 





no further . . . if you're 
searching for hi-fi sav- 
ings. Write us your re- 
quirements now. 

Key Electronics Company 


120-A Liberty | St, N.Y. 6 N.Y. 
EV 4-6071 











BOOK “MANUSCRIPTS 


ee 

by cooperative publishe 

publication, higher 

and beautifully des 

comed. Write, or sé¢ ou ; r ! 
GREENWICH BOOK PUBLISHERS, Inc, 
Atten. MR. IMMS 489 FIFTH AVE 

NEW YORK 17, N. ¥ 








ENGINEERING © 


B.S. DEGREE ~~ 
IN 27 ro eee 


7 MON THS 
Me 


G.I. app . I j Sept. Cat 
INDIANA TECHNICAL COLLEGE 
1711 €. preg gee ave.. Fort Woyne 2, Indiana 
Please senc free information on B.S. ENGINEERING 
DEGREE iN MONTHS as checked 

plore nics Aeronautical 

~) Electrical 
Chem.) Physics”) 


Chemical 
Civ Mechanical 
B.S DEGREE IN 36 MO. in: Math 


Name 
Address 





TRUE HI-FI 


for PUBLIC ADDRESS 
VOICE and MUSIC 


WT-6 LIST $57.50 


support stand only, 


$S-4 LIST $21.00 


Subject to full trade 





2% 


discounts, 


ner ATLAS 


COAX-PROJECTOR WT-6 


for wherever HI-FI 


is a MUST, indoors or out 


. entertainment places: theatres, auditoria 
. industrial music & paging systems. . 


outdoors: carnivals, 
home patios, gardens 


pools, boat clubs. . 
permanent or 


portable installations. 
ALL-WEATHER 


— install 


HIGH-EFFICIENCY. 


it, forget it! — 
. COMPACT... 


True HIGH FIDELITY TWO-WAY system — 


not just a 


“compromise” 


of two horns 


coupled to a single diaphragm. The WT-6 
comprises a weather-proof cone type driver 
(with 6-inch throat) coupled to its individual 
woofer horn; aseparate pressure-type driver 


loaded to its separate tweeter horn. 


built-in crossover 


The 
electronic filter supple- 


ments the electro-mechanical frequency- 
limiting characteristics of the 2 individual 


reproducers — 


providing for smooth fre- 


quency division as each speaker functions 
within its engineered range of frequencies. 


Universally adjustable ‘‘U''- 


steel mounting 


type rugged 
. finished in high tem- 


perature baked modern beige enamel. 


Power Rating 
Freq. Resp. 
Impedance 
Dispersion 
Dimensions 


15 watts continuous 
140-15,000 cps 

8 ohms 

120° 

Bell opening 15”, 
overall depth 12” 


See the WT-6 at your local distributor. 
Send for complete catalog R-11. 


Bee 
SA 


ATLAS 


SOUND CORP. 


1443-39 St 


Brooklyn 18, N.-Y 





Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 











RESISTANCE DECADE BOXES of 9 differ- 
ent types are pictured in 8-page 
Catalog 20D, which also contains a 
decade-box selection chart and listing 
of performance characteristics.—Cine- 
ma Engineering Div., Aerovox Corp., 
Sales Promotion Dept., 1100 Chestnut 
St., Burbank, Calif. 

ELECTRONIC ITEMS by the hundred, 
from capacitors and tubes to 
circuit TV cameras and microwave 
components, are offered in 28-page 
Green Sheet, listing both new and 


= ENGINEERING 


Home Study Courses 


closed- 


— 


OURSES written by world authorities 
in all branches of engineering. Step- 
by-step instructions using methods 
proved successful by thousands of our 
graduates. One hour each day in your 
spare time will start you off to higher 
pay, security, prestige. Check the course 
you are interested in and we will send 
you a complete outline of the course 
with a booklet describing the Institute 
and our advanced methods of teaching. 
Send to: Canadian Institute of Science 
and Technology Ltd., 683 Century Bldg., 
412, 5th St. N.W., Wash., D.C. 
Civil Eng. 
Surveying 
Architecture 
Forestry 
Mining 
Structural 
Mechanical Eng. 
industrial Eng. 
agement 
Refrigeration 
Heating 


Drafting 
Plastics 


Electrical Eng. 
Radio 
Electronics 
Television 
Aeronautical Eng. 
Aircraft Engineer 
Navigation 
General Education 
Chemical 
Mathematics 
Journalism 
Accounting 


& Man- 





Course Interested In 


Canadians: Send to Canadian Institute of 
Science & Technology Limited, 698 Garden 
Bldg., 263 Adelaide St. West, Toronto, Ont. 














Electronics 
Yor k l , a 


surplus equipment.—Barry 
Corp., 512 Broadway, New 
| 4 
METAL FILM RESISTORS for precis 
applications, in the new Riteohm 
series are detailed in Bulletin 155. 
Ohmite Manufacturing Co., 3696 W 
Howard St., Skokie, III. 
ELECTRONICS CATALOG, No. 590. T! 
260-page book lists 
equipment of major manuf: 
well as Lafayette’s own product s—a 
TV and radio parts, transistor kits < 
miniaturized components, 
and installation 
gear and tools, as well as 
industrial equipment, 
tific inatrumonts and 
adio, 165 

erty a: Jamaica 33, N. Y. 
SOLDERLESS TERMINALS and 
tools are completely illustrate: 
described in 12-page Catalog 

Also shown are merchandising « 

and special-purpose plastic ser 

-Vaco Products Co., 317 E 

t., Chicago 11, Il. 

HI-Fl CATALOG No. 101 contains phot 
graphs and specifications of a comp 
line of amplifiers, tape 
tuners, together with 
answers about hi fi and 
Sound Systems Inc., 555 Ma 
Columbus, Ohio. 
TRANSISTOR CIRCUITS for 
hobbyists are described it 
build-it brochure, with scl 
transistor audio power amp 


stere ind 


cturers 


accesso! ie Sy 


precision 
publi addi 


Og | 


crimping 


transports 


que ST 


wseaee USN 
. RUB 
m where apptied SPRAY 


6 Ox. 
Spray Can 
Net To 
Servicemen 


ing, shorting, 
corrosion 
Waterproofs 
thoroughly 
Non- 
inflammable 
Contains no 
plastic 


NO-NOISE 
VOLUME CONTROL 
and 
CONTACT RESTORER 
® Cleans ® Protects 
®@ Lubricates 
NOT A — TET 

TION 


SOLU 
Net To 4: 00 
2: 25 


“NOISE 
SB TUNER-TONIC 


With PERMA-FILM 
SN Sas 


2 Oz. 
Bottle 
Net fe 


6 Oz. 
Spray Can Servies- 


Sen little does a 
lubricates, restores all 
including wafer type 
non-inflam mabtl« 


ot! 
Gecane, 
tuners, 
Non-toxic, 
$ Use for TV, 


we pret 


radio and FM 
0z 
awe Aerosol Can 
ihe | Net To 


$9.25 
bE ant Servicemen 
ELECTRONIC CHEMICAL CORP. 


Jersey City 4, N. J 


813 Communipaw Avenue 
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LITERATURE (Continued) 


control, battery charger, model power 
supply, regulated power supply, model 
train control, Geiger counter and de-to- 
de converter. All use type 2N554 power 
transistors. — Motorola Ine., Semicon- 
ductor Products Div., 5005 E. McDowell 
Rd., Phoenix, Ariz., or Motorola 
conductor distributors. 


AUTO RADIO TRANSFORMERS and their 
exact replacements are listed for more 
than 400 models of 37 brands, including 
a special section on transistor radios, 
in 16-page Catalog No. 500, 
Auto-Radio Transformer Replacement 
Guide. Replacement data for vibrator, 
audio, driver and interstage transform- 
ers are given for all models.—Chicago 
Standard Transformer Corp., 3501 Ad- 
dison St., Chicago 18, Ill. 


STEREO CARTRIDGE DATA, Bulletin 
E-289, gives complete specifications, 
with outline drawing, frequency re- 
sponse curve and installation instruc- 
tions, for the Columbia cartridge Model 
SC-1.—CBS-Hytron Advertising 
ice, Parker St., Newburyport, Mass. 

REPLACEMENT CAPACITORS for all TV 
sets manufactured from 1946 through 
1957 are listed in 56-page TV Replace- 
ment Capacitor Manual K-103. The 
ninth edition of this popular book lists 
thousands of sets arranged alphabet- 
ically under nearly 100 TV trade names. 
In the back of the book are com- 
plete listings of Sprague capacitors.— 
Sprague Products Co., 81 Marshal! St., 


semi- 


Stancor 


Serv- 


North Adams, Mass. 
Sprague distributors. 


INDUSTRIAL TUBE CHART, 7-24. Handy 
30-page flip-style chart, printed o1 
heavy-duty coated paper, indexes it 

dustrial tubes by class, briefly explains 
the use of each class and gives technical 
information for each type.—Tung-Sol 
Electric Inc., 95 8th Ave., Newark 4, 
N. J. 


TEST INSTRUMENTS are described and 
illustrated, with schematics, in 8-page 
2-color Catalog No. 119. 
Service Instruments -Corp., 171 Official 
Rd., Addison, Ill. 


IGNITION INTERFERENCE in automobiles 
and boats and how to suppress it is 
treated in a 4-page brochure, Electrical 
Interference Suppression for Two-Wa 

Radio Installations, valuable to anyone 
who has interference problems in mo 

bile or auto radio.—Electric Auto-Lite 
Co., Toledo 1, Ohio. 


TEST EQUIPMENT catalog, 
scribes in detail 3 models 
Absorption Analyzers and 
equipment, featuring electrostatic pic] 
up for waveform analysis of circuits 
in 3-240-me range.—Kingston Elec- 
tronic Corp., Medfield, Mass. 

MOBILE RECEIVERS 1-40 M-1¢ 
tunable in the 30—50- and 174-m« 
bands, are the subjects of a spec sheet 
—Monitoradio Div., I.D.E.A. Inc., 7900 
Pendleton Pike, Indianapolis, Ind. END 


10c. Free from 


Sencore 


12 pages, de 
rf Kingste 


access 


7 
ana 





Do you 
recognize 
these scope 
patterns? 


forms illustrated in this new 


Oscilloscope Fault Patterns * plus a complete index 


Paper cover editions 
. 68—TV and Radio Tube Troubles $2.90 
. 60—Rapid TV Repair 
. 59—Servicing Record Changers 2.90 : 
. 57—The VTVM > 


and Marker Genera- 
‘or Television and 


. 55—Swee 
tors 
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Here are only a few of the hundreds of unusual wave- 
handbook on 
scope procedure—“Oscilloscope Techniques” by elec- 
tronics engineer Alfred A. Haas. He shows you how 
to understand and interpret waveforms. Tells how to 
master the scope and put it to many new uses. Now 
increase your efficiency with the scope 50% or more 
for better servicing, experimenting and lab work. 


TEN BIG CHAPTERS 


The Cathode-Ray Tube © Oscilloscope Circuitry © Oscilloscope Acces- 
sories © Measuring Electrical Magnitudes * Networks and Waveforms ® 
Display of Characteristics © Fundamental Electronic Circuits * Checking 
Receiver Circuits © Waveforms in Black-and-White and Color Television ® 


OTHER POPULAR G/L BOOKS ~~: YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 


| Gernsback Library, Inc., Dept. 118 

| 154 West I4th St., New York Il, N. Y. 
| My remittance of $ i : 
Techniques 

] Paper cover ed. $2.90 
}68 OO O59 


Street 


City. 


better 


OSCILLOSCOPE TECHNIQUES 
Gernsback Library Book 
No. 72. 224 pages 
Paper cover ed. $2.90 
Hard cover ed. $4.60 





books checked ostpaid. N 12—Oscilloscope 


(0 Hard cover ed. $4.60 
ovos Oo O82 


Name 








COSMOTRON* 


@ MINIATURE ATOM 
SMASHER 


@ PRODUCES 75,000 
VOLTS 


@ ABSOLUTELY 
SAFE 


Kit form 
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Build 125 Computers 
At Home 


5 outside | 
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OLIVER GARFIELD CO.., Inc., Dept. RE-118 
108 E. 16th S#.. New York 3, N.Y. 
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PRINCIPLES OF NOISE, by J. J. Freeman. 
John Wiley & Sons, Inc., 440 Fourth Ave., 
N. Y. 16, N. Y. 6 x 9% in., 299 pp. $9.25. 

A highly mathematical and technical 
presentation of the principles, facts 
and techniques used in noise analysis. 
Definitely for the advanced student, 
dealing with such topics as probability, 
power spectra and factor of 
various circuits.—LS 


ATOMIC RADIATION. RCA Service Co., 
Camden 8, N. J. 82 x 11 in., 110 pp. 
$1.60. 

This is a revised reprint of an earlier 
book. It deals with radiation theory, 
biological effects and medical treat- 
ment. Workers who may expose them- 
selves to radiation must know the safe- 
ty rules contained here if they are to 
avoid injury. 

The book begins with the theory of 
charged particles and how they affect 
various parts of the body. One chapter 
illustrates and describes counters and 
dosimeters and tells how to use them. 
The symptoms of excess radiation and 
its treatment are given in detail. The 
all-important matter of 


noise 


the inda®ir TV antenna 


of the FUTURE! | 
ae 


OTCH 
JADE 


REGULAR RETAIL PRICE $12.95 
FALL 
SPECIAL > SP 95 
PRICE 
See your local dealer or distributor, or order direct 
. Cash, check or money order to: 


(Money back if not completely satisfied) 


permissible 


for 


levels is given in the final chapte: 

Each chapter includes numerous ref 
erences for further study 
INDUSTRIAL ELECTRONICS HANDBOOK, 
by R. Kretzmann. Philosophical Library, 
15 E. 40 St., N. Y. 16, N. Y. 6 x 9 in., 298 
pp. $12. 

An enlarged and 

an earlier book, this manual 
lated from the Dutch and is 
the Philips’ Technical Library. 
European tube designations an 
cuits, its chapters deal with va 
types of relays, counting § cir 
timers, rectifiers, lamp dimmers, sp« 
and temperature 
welding, motor control, inductive 
“apacitive heating and special-purpos 
apparatus. 
ENGINEERING ELECTROMAGNETICS, by 
William H. Hayt, Jr. McGraw-Hill Book 
Co., Inc., 330 W. 42 St., N. Y. 36, N. Y. 
6 x 9 in., 328 pp. $8.50. 

Modern science and engineering would 
be impractical without the shorthand 
of math. Certain topics like electri 
and magnetic fields requi a very 
concise shorthand. This is provided by 
a special branch of math called vector 
analysis. This author 
and varying fields and shows how 
use vectors. 

The text is based on Maxwell’s law 
as derived from early 
Gradient, divergence and 
plained clearly for beginners 
amples are worked out, ot! are 
the student. Calculation of « 
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controls, resistan 


discusses ste 


experiment 
curl are ex 
Some 
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The Biggest Ever! 
New 1959 Catalog of 


ELECTRONICS 


HIGH FIDELITY, RADIO, TY, 
AND AMATEUR EQUIPMENT 


Write today... 

388 pages 
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from cover 

to cover 
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ond 
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equipment 

in the industry. 

For prompt, efficient 
service and low prices, 


it 
write ... 


Your One Point Source for Electronie¢ 
Equipment. 


LEVAVANT RIS 
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BOOKS (Continued) 


tance, field mapping, radiation, circuit 
theory and relativistic effects are de- 
scribed. A text for readers who wish to 
study advanced engineering.—JQ 


PIN POINT COLOR TV TROUBLES IN 15 
MINUTES, edited by Harold P. Manly. 
Book Publishing Div., Coyne Electrical 
School, 500 S. Paulina St., Chicago 12, 
ill. 5¥2 x 8% in., 548 pp. $5.95. 

A practical book on troubleshooting 
color TV intended for the practicing 
technician. A thousand faults which 
cause a total of 150 troubles are listed. 
Check charts are used to help point out 
possible trouble spots. Every section of 
the modern color TV receiver is treated 
in detail, with oscillograms of impor- 
tant waveforms and partial schematics 
where needed.—LS 


REPAIRING PORTABLE AND CLOCK 
RADIOS, by Ben Crisses and David Gnes- 
sin. John F. Rider Publisher, Inc., 116 W. 
14 St., N. Y. 11, N. ¥. 52 x 812 in., 120 
pp. $2.75. 

The radio repair business is highly 
competitive. Only skilled and alert tech- 
nicians can survive. This book is de- 
signed to help them to speed up the 
repair, alignment and improvement of 
portable and clock radios. It discusses 
clearly the basic problems: filament 
circuitry, three-way power supplies, 
miniature components, printed layouts, 
as well as more conventional troubles. 

The authors have incorporated prac- 
tical information on transistors, 


ALL 
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SELECT-0-SWITCH 
4-WAY SELECTOR SWITCH 
Use as antenna switch o 
as a hi-fi speaker switcl 
Permits channeling’ one 
input to any one of 4 


outputs 
model $$4 LIST $3.25 
Switch- 


in-Base 


DUO- JUVENATOR 


Parallel end Seri 
booster Cures 
CRT failures 
struction 


model RPS2 


TELE-LINK 
2-SET TV & FM 
COUPLER 


Matched transform- 
ers for peak perform- 
ance on 2 TV or FM 
sets from one anten- 
na. 


model TL2 


LIST $2.95 


List $2.95 | 


134 NASSAU ROAD, ROOSEVELT, N.Y. 
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semi- 


conductor rectifiers, batteries and full 
alignment procedure. They show how 
to modernize a set by adding a phone 
jack, installing a selenium rectifier, con- 
verting to a ferrite loopstick, etc. The 
final chapter on clock radios shows how 
to maintain and service the mechanism. 
—I1Q 
RADIO ELECTRONICS, by Samuel Seely. 
McGraw-Hill Book Co., Inc., 330 W. 42 
St., N. Y. 36, N. Y. 6 x 9 in., 487 pp. $7. 
This excellent text for reference 01 
study discusses electron tubes and the 
circuits in which they are used. Empha- 
sis is on the methods of analysis, with 
mathematics used freely. Each chapte: 
ends with practical design problems. 
Tubes, amplifiers, oscillators and 
modulators are covered in detail. There 
are also chapters on information theory 
filters and detectors. A chapter on FM 
(transmitters and receivers) studies in 
detail all detectors including the ratio, 
3radley, gated-beam, ete.—IJQ 


DAVE RICE'S OFFICIAL PRICING DIGEST, 
Vol. 3, No. Electronic Publishing Co., 
180 N. Wacker Dr., Chicago 6, Ill. 3°4 x 
9% in., 245 pp. $2.50. 

This new edition of the pocket-size 
handbook for TV-radio technicians 
lists suggested retail prices of more 
than 60,000 items, including tubes, 
batteries, antennas and components. It 
also contains a special section showing 
regional and national average service 
charges for typical television repair 
jobs. END 
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| Components - 
At YOUR j~e 
Fingertips! ~S 
3 pole, 12 position switch individually 5 
selects one of the "36" components 
for direct substitution. 


| Contains: 
% 12—1 wert 10% resistors 
i from 10 ohms te 5600 ohms 
a *% 12—% wett 10% resistors 
from 10K ohms te 5.6 
i megohms 
% 10-600 voit capacitors Completely isolated 
§ from 100-mmfd. te . Smid. 
i % 1—1Omid., 450V Hectrotytic cones 
a RE 
He 1—40mtd., 450V Bectrotytic Prooucrs 
3 % For Shop, Leb, or outside service | , Transistor 
a AVAILABLE AT ALL PARTS Tester 
i‘ <s5 pistrisuTors: | * Leckove 


Checker 
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* Filoment 


= SERVICE |. ie: 


* Voltage 
Regulator 
« Bios Supply 
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171 OFFICIAL RD., ADDISON, ILL. 


Cut ovt this od now for further information. 
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“ONE DOLLAR..,. 


As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee 


DEDUCT 10G of'sit or over 
Plus a FREE SURPRISE PACKAGE 


$15 — '‘JACKPOT'’ TELEVISION PARTS 

40~ ASSORTED PRECISION RESISTORS.... 
4—- ELECTROLYTIC CONDENSERS 

5 —- ELECTROLYTIC CONDENSERS 

20 —- TUBULAR CONDENSERS 

20 — TUBULAR CONDENSERS 

100 —- ASSORTED FUSES 

100 —- ASST. 2 WATT RESISTORS 

70 — ASSORTED 1 WATT RESISTORS 

35 — ASSORTED 2 WATT RESISTORS . 
50- ASST. TUBULAR CONDENSERS........ 
10 — 6° ELECTRIC LINE CORDS 

5 -— TV CHEATER CORDS 

4-50’ SPOOLS HOOK-UP WIRE : 

50 —- STRIPS ASST. SPAGHETTI 

100 —- ASST. RUBBER GROMMETS 

100° — TWIN LEAD-IN WIRE 300 

50’ — FLAT 4-CONDUCT. WIRE 
25'—INSULATED SHIELDED WIRE ........ 
1-$7 INDOOR TV ANTENNA 

20 — ASST. TV KNOBS, ESCUTCHEONS, Etc. 
3 —- ASST. TOGGLE SWITCHES 

4 —- BAKELITE KNIFE SWITCHES 

15 — ASST. ROTARY SWITCHES 

100° — FINEST NYLON DIAL CORD 

200 — SELF TAPPING SCREWS 

35 —- ASST. RADIO KNOBS 

100 — KNOB SPRINGS oe 
100 —- ASSORTED KNOB SET-SCREWS....... 
25 —- ASSORTED CLOCK RADIO KNOBS..... 
400 - ASST. H'DWARE 

50 - ASST. SOCKETS 

20 — ASSORTED TUBE SHIELDS 

50 —- ASST. MICA CONDENSERS 

50 —- ASST. CERAMIC CONDENSERS 

10 —- ASST. VOLUME CONTROLS 

5 —- ASST. VOLUME CONTROLS 

100 — VOLUME CONTROL HEX NUTS. 

20 - ASST. PILOT LIGHTS 

10 — PILOT LIGHT SKTS_ bavone 

50 — ASST. TERMINAL STRIPS : 

10 —- ASST. RADIO ELECTRO CONDENSERS. 
5 - ASST. TV ELECTROLYTIC CONDENSERS. 
15 - ASST. TV COILS 

25 —- ASST. MICA TRIMMER CONDENSERS. 
50 — TUBULAR CONDENSERS 

50 —- TUBULAR CONDENSERS 

2 —- ELECTROLYTIC COND 

2 —- ELECTROLYTIC COND 

30 — FP CONDENSER MOUNTING WAFERS. 

3 - ELECTROLYTIC CONDENSERS 

3 — ELECTROLYTIC COND 

10 —- HV TURULAR CONDENSERS 

10 — HV TUBULAR CONDENSERS 

35 - MICA COND - ; 

35 —- MICA COND - m ) 

35 —- MICA COND - mmf & 15-1000 m 

35 —- CERAMIC COND ~ 5 mmf& 15-10 mmf. .. 
35 — CERAMIC COND = 25 mmf & 15-47 mmf... 
35 —- CERAMIC COND 6 mmf & 15-82 mmf... 
35 - CERAMIC COND mm f&15-150 mmf . . 
35 —- CERAMIC COND 0 mmf ? 15-470 mmf. . 
35 - CERAMIC COND 6 mm '& 15-1500 mmf 
35 —- CERAMIC COND mmf & 15 -=5000 mmf . 
50 - 100 WATT RESISTORS 5% 

75—470K 2 WATT RESISTORS 10% 
50 — 470K° 1 WATT RESISTORS 10% 

10 —- ASST. WIREW'ND RES. 

3 - AUDIO OUTPUT TRANS. 

3- AUDIO OUTPUT TRANS. «i 

3-1.F. COIL TRANSFORMERS +: 

3-1.F. COIL TRANSFORMERS 


[) 4- OVAL LOOP ANTENNAS 


3 —- LOOPSTICK ANT 
12 — RADIO OSCILLATOR COILS 

3=- ¥2 MEG VOLUME CONTROLS 

3 —- FOCUS CONTROLS : aie 
10 — SURE GRIP ALLIGATOR CLIPS. ne. 
1- GOLD GREULE CLOTH 2”x18 
1-5” PM SPEAKER 

5 —- SETS SPEAKER PLUGS 

10 - SETS PHONO PLUGS and PIN. JACKS. 
2 ~- $2.50 SAPPHIRE NEEDLES ; 

5 - DIODE CRYSTALS IN 

3 — DIODE CRYSTALS naa. 

2- SELENIUM RECTIFIERS 

5 —- ASST. VHF TUNER STRIPS ........... 
3 - ASST. UHF TUNER STRIPS 

5 -—TV CRT. SOCKETS 

5 - HI-VOLT. ANODE LEADS 

1-LB ROSIN CORE SOLDER ; 

6 — SPIN TIGHT SOCKET SET: 

3- TV ALIGNMENT TOOLS 5”. 7 


HANDY WAY TO ORDER mply tear out advertisement 
a ems w 


€ x in square is sufficient); 
y or check. You will receive a 

new copy of this ad for re-orders 
On SMALL ORDE ns Include stamps for postage, excess 
unded arger rders shipped express collect. 
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iy 
for 
the 
lowdown 
on 
ile 
Fl? 


Are you an audio-hi fi man who’s 
constantly looking for ways to im- 
prove your system? Do you want to 
know more about how to modify 
circuits, service and maintain hi-fi, 
switch, test, experiment, and build 


youqpury, Usixay o1pay 


/MlindseS Bap wiphy 


in your never-ending quest for truer fidelity? If 
the spirit of the experimenter and perfectionist 
burns bright within you, here’s an unusual oppor- 


tunity for you to approach your goal. 


Now through the G/L AUDIO-HI Fl BOOK CLUB you can acquire a complete 
set of beautifully bound books on all the phases of high fidelity you've always 
yearned to know more about. Look over the titles—and authors—titans like 
Crowhurst, Hartley, Marshall, Hoefler (see his article elsewhere in this mag- 
azine)! These books sell for $5 each—but members get them for only $3.75. 
A saving of 25%—$1.25 on each book! And you risk nothing. You examine 
each book before you buy—return it if you don’t want it. 


THESE BOOKS ALREADY PUBLISHED — select one only 


H. A. HARTLEY'S AUDIO DESIGN HANDBOOK 
—Latest addition to the club. This British 
expert explains design principles so 
that the non-engineering hi-fi fan can 
actually design his own equipment. 


ELEMENTS OF TAPE RECORDER CIRCUITS— 
By Herman Burstein and Henry C. Pol- 
lak. Here’s a book that answers all your 
questions about the electronic aspects 
of a tape recorder. Tells what to look 
for when you buy—what various types 
will and will not do. 


MAINTAINING HI-Fl EQUIPMENT — By 


Joseph Marshall. Covers the specialized 
techniques necessary to repair hi-fi 


equipment. Includes acoustical and me- 
chanical as well as electronic faults. 


UNDERSTANDING HI-FI CIRCUITS — By 
Norman H. Crowhurst. Now you can 
have the hi-fi system best suited to your 
tastes—and budget. Crowhurst tells you 
which phase inverter is best, weighs 
fixed vs. self bias, triode vs. pentode, 
answers the questions you ask when 
looking for hi-fi perfection. 


BASIC AUDIO COURSE — By Donald C. 
Hoefler. Explains everything about 
audio from the theory of sound to disc 
and tape recording techniques. 


EDITORIAL (Continued from page 31) 


headed by Stavid 
captain of a team including 
much _ bigger Foi 
Army, Stavid making 
missile beacon telemetering system; f 
the Navy, a submarine command gu 
ance system for the 
fire control systems, 
marking systems, sona 
the Air Force, a radar toss-bon 
system and a subminiaturs 
con for the experimenta 
plane. In addition to 
projects, Stavid is now en 
plan to devote 50% of its 
civilian work, and has ac 
to Radio WEB, a French a 
system, which it hopes t 
in this country. One out 
of the company’s employees 
tist or engineer, and it 
hiring of retired persons 

J. RAYMOND POPKIN-CLURMAN, 
of Amityville, N.Y., 
neer for Hazeltine 
color television research, when 
curred to him that a demaz 
TV test equipment 
before the FCC even decided on « 
standards. Accordingly, it 
age of 34, he founded Telechrome Ma 
ufacturing Corp. with a policy base: 
making whatever anybody inted, 
corporating any standards desired. T 
policy of Telechrome, which now 
70 employees and 
$1,000,000, hasn’t 
strives to manufacture equipme 
there’s a market. It will make 
“one of anything,” will develop it f1 
an idea to complete equipment in 60 t 
90 days where some others might tak« 
6 to 9 months. As a result of this flex 
bility, it is now in the field of broad 
cast test equipment, telemetering f 
guided missiles, electro-optical tooling 
for aviation and industry, 
photometers, and its customers in 
the Government and some 
manufacturers in the 
chrome claims to be the only 
which ever made a profit on colo) 
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HOW TO JOIN THE G/L AUDIO-HI Fl BOOK CLUB | 


mw Select one book from those listed on the coupon. | 

a SEND NO MONEY—we will send you the book on approval. If you like it send your | 
remittance for the special club price of $3.75. 

w New books are released about every four months. You receive these automatically | 
on the same no-risk plan. 


ws You may cancel any time after you have accepted four books—no time limit. 


MAIL THIS COUPON NOW eo oom oe oe ee ee ee ee ee ee ee ee ee ee 
§ Gernsback Library, Inc., Dept. 1 18C gs 
154 West 14th Street, New York 11, N. Y. (Please check one only) 
i Audio Design Handbook 
Elements of Tape Recorder Circuits 
[] Maintaining Hi-Fi Equipment 
[] Understanding Hi-Fi Circuits 
Basic Audio Course 


Enroll me in the G/L 
AUDIO-HI Fl BOOK CLUB. 


= 


AEA 


>i 


Fic < 





Send me the book checked on approval. 





“With these top dials, this is the only 
way I can flip stations!” 
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Bachelor of Science Degree in 27 months 
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Power 


Engineering with either an Electronic 
major. Also Mechanica Civil, 
cal, Aeronautical Engineering. In 36 month 
Business Administration (General Business, 
Motor Transport Management Majors). 
dents faster. More professional class Small 
Enrollment limited. Beautiful campus. Well- 
equipped labs. Prep courses. Enter Jan., March, June, 
Sept. Earnest, capable students (whose time and budget 
require accelerated courses and modest costs) are in- 
vited to write Jean McCarthy, Director 
ddmissions, for Catalog and ‘‘Your Career 
in Engineering and Commerce.’ 
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M 24118 College Avenue, Angola, Indiana 
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“INDIANA. TECH NICAL COLLEGE 


1511 E. Washington Boulevard, Fort Wayne 2, Indiana 


POE TELE 


Be a ‘‘key’’ man. Learn how to send 
and receive messages = Internationa 
Morse code Communic with : 
tors around the globe eo rm at 


by best operators ua 
or Commercial License. 
cE BOOK 
SANDLER svYSTEm fo. 
Dpt.3-M, Box 9226, Denver 


YOUR CAREER 
IN AVIONICS! 


AVIATION - ELECTRONICS 
JETS - ROCKETS - MISSILES 

SPACE TECHNOLOGY ? 
Jet Airliners; Guidance Systems; Space 
Studies; Moon Landings — All this means 
just one thing to a Northrop educated man 
— OPPORTUNITY! 

Graduate in two short years 


Thousands of successful Northrop Institute 
graduates are now employed by leading 
companies in the fields named above. They 
hold important, responsible, highly-paid 
positions, and their Engineering Technol- 
ogy training at Northrop required only 24 
months to complete. 


EARN A BACHELOR OF SCIENCE DEGREE 


If you elect, you may continue your study 
an additional year and earn a B.S. degree 
in the flelds of Aeronautical Engineering, 
Electronics Engineering, or Aircraft Mai 
tenance Engineering. 
Fill out this coupon and 
mail today. Check the 
training which most inter- 
ests you. 


APPROVED FOR VETERANS 


NORTHROP AERONAUTICAL INSTITUTE 
1181 W. Arbor Vitae Street, Inglewood 1, Calif. 
Please send me immediately the Northrop catalog, 
employment data, and schedule of class starting | 
dates. | am interested in: 
Electronic Engineering Technology | 
Aeronautical Engineering Technology 
() Aircraft Maintenance Engineering Technology | 
Master Aircraft and Engine Mechanic 
Jet Engine Overhaul and Maintenance 


Zone... State 


Veterans: Check here [] for Special Veteran 
Training information. 
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Your choice of school 
is highly important 


to your career in 


INDUSTRIAL 
ELECTRONICS 


TRONICS 
MUNICATIONS 


Becom: an 
ELECTRICAL 
ENGINEER 

or an 
ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


Choose 


from courses in: 


ELECTR 
Bache 


CAL ENG 


NEERING 


Lor 


Pe 


\ 


I 


BEGIN SEPTEMBER 
MARCH, JULY 


MILWAUKEE 
SCHOOL OF ENGINEERING 


Dept. RE-1158, 1057 
Milwaukee, Wis 


N. Milwaukee St. 





HOW TO GET 
YOUR “TICKET” 


ina jiffy! 


cash in On radjg 
were Whe Pay Is bes,, 


Get one of radio's best paying 
jobs—as a opera- 
oard Aviat 
ideas 


and the 


mmercia 


ship, in 


n 
‘ 


| Sand “must”! 
ee ar ym LICENSE MANUAL FOR 
study guide foF = RADIO OPERATORS by 


Licener } a R J on - = _— 
breeze through FC( 


exams. 

EXAMS Written s you can easily 

understand and remember it. 

ALL EIGHT exam lements—not just 

f them Reviews Imost 20 typical 

1 exam elements 

trical and radio 

f lamental lated subjects. 

Pr ‘ , < ) 

JOB OPPORTUNITY NEWS! Under a new ruling, 

only holders of Ist or 2nd class radio-phone licenses 

can do any work that affects the broadcasting of a 

transmitter. This is just one of many good job oppor- 
tunities open to license holders 


sseesee"= 10-DAY FREE EXAMINATION ****####8: 
Dept. RE-118, RINEHART & CO.. Inc 
Madison Ave., Ne York 16, N.Y 


Ser ICENSE MANUAI FOR 
OPERATORS for free exan 

oT wi ither send $5.( 1 
tull 1 or returr hook an 
(Save! Send $5 00 with order and we pay post- 
age. Same 10-day return privilege.) 
\ mie 


RADIO 
In 1 


Ad 





Zor Stat 


¢ E U.S.A 45 j with order. 
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TH 


, N EW: ! IMPROV ay 
SENCORE 


TRC4 
TRANSISTOR 
CHECKER 


(ee OE a 


that 


Only tester radio 


checks car 
power 


NOW CHECKS: 
* Transistors 
for opens, shorts, 
leakage and cur- 
rent gain. 
cludes new 
goin test on 
power, transistors. 
* Crystal Diodes 
checks forward to reverse 
D atiees ratio on all 
diodes. 
* Selenium Rectifiers * 
B checks forward and re- 
Gj verse currents. 
| Controls ore accurately 
set for each transistor ay 
t by referring to replaceable set-up chart on rear. 
i Test leads or socket provides for fast hook-up. i 
i 


See your pdrts distributor. 


“se SERVICE ; 


Crrvcor INSTRUMENTS CORP, 
L 171 OFFICIAL RD., ADDISON, net 
Cut out this ad now for further information 
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ADVERTISING INDEX 


Radio-Electronics does not assume responsibil- 
ity for any errors appearing in the index below. 
102 
134 
26-27 


Acoustic Research Inc. 
Acro Products Co. 
Allied Radio Corp. 
Arkay Radio Kits Inc. 127 
Atlas Sound Corp. 140 
B & K Manufacturing Co. 89 
Barry Electronics Corp. 147 
Belden Manufacturing Co. 5 
Bell Telephone Labs 
Benco Television Associates Ltd. 
serkeley Enterprises, Inc. 
3rooks Radio 

Television Corp. 
Burstein-Applebee Co. 


CBS-Hytron 
Canadian Institute of Science 
& Technology 
Capitol Radio Engineering 
Institute 
Carston Studios 
Castle Television Tuner Service 
Centralab Div. of Globe Union 
Century Electronics Co., 
Ine. 
Chemical Electronic 
Engineering Inc. 
Chicago Standard 
Transformer Ccrp. 
Cisin (H. G 
Cleveland Institute of 
Radio Electronics 
Columbia Record Club 
Coyne Electrical 
School 


Delco Radio Div. of 
General Motors 
DeRO Electronics 
DeVry Technical 
Dressner 
Duotone Co., 
Dynaco Inc. 
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117, 


102, 125, 
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Inc. 


Ebex Technical Institute 
Electro-Voice, Inc. Inside Back Cover 
Electronic Chemical Corp. 140 
Electronic Instrument Co. 
CBICO) . .....0 29, 30 
Electronic Measurement Corp. 
(EMC) ...... 
Electronic Pt iblishing Co., 
Erie Resistor Corp. - 
E-Z Hook Test Products Co. 


Garfield (Oliver) Co. ..... 141 
Gernsback Library Inc. ....141, 144 
Grantham School of Electronics... 15 
Greenwich Book Publishers 139 
Grommes Div. of Precision 
Electronics, Inc. 


132 
128 
120 
100 


Ine. 


128 
33 
62-77 


Heald Engineering College 

Heath Co. .. 

Hickok Electrical 
Instrument Co. 

Illinois Condenser Co. 

Indiana Technical College 

International Correspondence 
Schools 


Jensen Manufacturing 


120-121 
132 
139 





Co. . Inside Front Cover 
Key Co. 139 
Lafayette Radio 148-150 
Lansing (James B.) Sound Ine. 21 
Lektron Inc. 142 | 
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ORDER by MAIL and SAVE! 
TV PICTURE TUBES 





10BP4 
12LP4 
14B/CP4 
16DP4 
1GEP4 
16GP4 
16KP4 
16LP4 
16RP4 
16WP4 
16TP4 
17AVP4 
nines ~ t 
pric 
ceptab 7 





$ 7.95 
8.95 
9.95 
14.95 
15.90 
15.90 
10.95 
10.95 
10.95 
15.20 
10.95 
15.20 


mont » for ar ante 
“Tube * 8 ‘ 


17BP4 
17CP4 
17GP4 
I7HP4 
17LP4 
17QP4 
17TP4 
IS9AP4 
20CP4 
20H P4 
21AP4 
21ALP4 


re 


rmine “9 to 
sim Nae tube under 


$10.95 
17.00 
17.60 
13.60 
13.60 
11.95 
19.30 
19.30 
13.90 
17.95 
22.10 
20.95 


21AMP4 $19 


21AUP4 0.9 
21EP4 14.6 
21F P4 15.§ 
21WP4 17.36 


2IZP4 14.9 


27EP4 39 


vacuu 


ALL PRICES FOB CHICAGO, ILI 
posit requirec mn old tube 


WRITE FOR COMPLETE LIST 


—PICTURE TUBE OUTLET— 


3032 Milwaukee Ave., Chicago 18, Ill. 
Dickens 2-2048 


21ATP4 20.95 


21YP4 15.95 


24CP4 23.95 
24DP4 26.95 


27RP4 39.95 











FIGHT 
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BUILD YOUR OWN 


COMPUTER 


FANTASTIC? NOT ANY LONGER! 


EBEX Sel 


courses wil 


100 


not onl 
teach you 
how to build 
computers oft 
all types, but 
also now 
design then 


50 computer 


courses and 


EBEX TECHNICAL INSTITUTE 
1015 Atkin Ave. 
} Send book of opportunities in computers 
] Send free catalog on courses 
[) Send free catalog on kits 


Attach Name and Address 


SLC 6, Utah 


] 
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Mallory (P. R.) & Co., Inc. 112-113 | “TAB” Tubes Tested, Inspected, Boxed 


EQUIPMENT & q Marjo Technical Products Co. ....142 ew ent weed Gare & Mies, 
McGraw-Hill Book Co., Inc. 133 Surplus 6 Mos. Guarantee! No Rejocte— 
Pp K Pp | L Merit Coil & Transformer Corp. 106 Lt a wiih al 
COM 0 E T 4 EC A S$ Mosley Electronics Ine, ............... 134 z 
© General-Radio Variac Type 200 CUH—The Moss Electronic Distributing = 
original continuously adjustable autotrans- Co., Inc. eb , 84-87 
former—Iinput nr 115 volts at output : 4 Z 
voltage of 0 * 270 volts @ 2 ompe. Alve will National Radio Institute .... 3, 19-20 
operate from 230 volts and deliver from 0 to lati . : 
270 volts @ 2 amps. Brand new sealed in National Schools - ‘ 
original cartons—only $11.95 less knob & dial. Newark Electric Co. .... 142 
With knob and dial only $12.95 : 
Millen 2“ Magnetic Shield with 2%" x 2%” Opportunity Adlets 
Bezel with green-tinted face. For 2” CR tubes. 
Mede of NICOLOI. npn Pentron Corp. -........ mid 100 
rand new—Millen 3780042 p ‘ . 
~ rma-Power Co. .... 11¢ 
Dolinko & Wilkens 75 MMFD @ 20 KV. Vacu- — Power Co Diviai 115 
um capacitors. New—Compact $5.50 each ! ileo Accessory Jivision 14, o 
Dolinko & Wilkens 100 MMFD @ 20 KY. Vac- Pickering & Co., Inc. 10 
uum capacitors. New—Compact...$7.50 each Picture Tube Outlet Y 146 
Choke—Approx. 6 HY. @ 500 MA.—26 OHMS ie Eee « wes 9 
Si” lecteleien oneaee Price $3.95 Precise Development Corp. 124 
2 for $6.00 Prentice-Hall, Inc. 109, 121 
Westinghouse Choke |0 HY. @ 200 MA.—77 rogressiv Sdu-Kits Ine. 129 
OHMS D.C. resistance—5” x 5” x 3!/2". Pr ite El I du K ts Qn) 
Stock No. L1!423117 $1.90 Pyramid Electric Co. . ‘ 


Write For Latest Tube Catalog Free! Quam-Nichols Co. 
Receiving, transmitting, special purpose Quietrole Co., Inc. 
tubes, diodes, transistors, etc. We have a _ 
large diversified stock at sensible prices. RCA Electron Tube ERIN" FINEST HI-Fl RECORDING TAPE 


Division .... Back Cover 1200 Ft.—7" Reel Lots 
@ SCINTILLATION COUNTER, Grommoscint 43 : “> ea. 
Model 1002. ‘‘Ten times more sensitive than RCA Institutes ‘ ae Sack ora 1. 45 of 3 
a Geiger counter.’ Self-contained portable Radio Shack Corp. ta 
Scintillation type Gamma-Ray Detector de- Recot Cor 
signed for prospecting, radiation monitoring, ecoton Corp. 
etc. Contains a nine-stage photo multiplier Rider (John F.) Ine. 
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! Discounts to Qty. Bu 
TED! WE BUY! SELL & TRADE! 

















New ist Qua 


tube coupled to Gamma sensitive plastic . aT a. a > 1 g.40, 3/12, 
phosphor which makes this instrument a real | Rinehart & Co., Pe . 2 . 

Duy. Regular Price $245.00 complete with Inc. . 95, 116, 123, NEW GTD RADIO & T.V. RECTIFIERS 
rimm headphone, leather strap, batteries, rc WM: Pac +] . 
ready-to-operate. Sale Price $49.95 | Rogers Manufacturing Co. 


@ Millen 2” Magnetic Shield with 25" x 254" | Rohn Manufacturing Co. 
2” CR. 





. ¢ SOOMA $1 
Bezel with green-tinted face. For : 


tubes. Made of NICOLOI. | Sams (Howard W.) & Co. 

Brand new—Millen #80042 $2.50 | Inc. ? Ze P viewtan "toluseupie - outt Cm 18 
@ Marion 21/2" Round Hermetically-Sealed > y 25 nt 1 Ae Ae nauk onsaa’ baa “Ss 

36-Volt D.C. Voltmeter. Has expanded 1/8 Schober Organ Co. icons’ Gikae i end Swe atenneiae nciudes, =. ene 
to 36-volt scale in Half-volt steps. Scott (H. H.) Inc. cos § inciud t & data. Special $21. 


Clean, removed from equipment $2.95 Scott-Mitchell House, Inc. 36 THE BEST KITS! 
2-COLOR TUBE CARTONS Seco Manufacturing Co. 2% 


Keeps nope tube stock neat 4 Seg Electronics 

New safety partition prevents fp et sei - 

tube breakage. Distinctively | Service Instruments 
lithographed in glossy red and | Corp. 128, 143, 
black. The most distinctive a. varey - : 

tube carton available today. Spray berry Academy of 
Minimum quantity: 100 of any cr ; Radio Television 

one size. Write for case lot Sty “o-Carle 

poe eg Stromberg Carlson ; 

F.O.B. N.Y.C. No C.O.D.'s on Sylvania Electric Products Inc. 
cartons—Send full remittance aere we we 

ciedies wadhian-~ Genie een “TAR” BU} / EACH KIT 99¢ 
funded. Tarzian (Sarkes) Inc. NEW TPSK2 DC POWER for TRANSISTORS! 
SIZE For Tube Per 100 “ sed top 
Miniature. 6AU6, ete. $1.00 Telco Electr onics 


GT 6SN7GT, ete. 1.25 ‘ Pan 7} ‘oO 
Large GT..1B3GT, etc. 1.50 Manufactur ing Co. 


Large G.....5U4G, ete. 2.00 Triad Transformer Corp. 3 A A ee for So * a! 
WHITE GLOSSY BOXES | Trio Manufacturing Co. : PL W Aowes 38 


Completely blank. No printing or color. Other- Tung-Sol Electric Co. ) {T2W Ass 5 Decanter + 
wise same as above. Same high quality, same . 
low prices. Specify "WHITE" when ordering. University Loudspeakers, Inc. FE ae Se ik Ox ae 2 

When color is not stated, 2 color cartons will . Built $12.75 ne ee sine ey 


be shipped. V: . ndurta 2 Co s/L.N. 32V3 5 
: aco Products Co. ‘ LN. 32V3 $575. 75A3 $350. 
We are factory distributors for Vocaline, Gonset, . . S2VS & 7EAS S675 


E. F. Johnson, Eimac, B&W, Hexacon, Adjust-A- | oe . mine 2 'TEK rT 
Volt, CBS, Hammarlund, etc. Western Radio ............... onNEW, | TEKSEL" SELENIUM FULL WAVE 


CURR I8VAC 36VAC 72VAC 44VAC 


. . ‘ ‘ 2 
Special Trade-ins on E. F. Johnson and Zenith Radio Corp. . -=e- pt I I 
Hammarlund Ham Gear! | Same ais * 300° ¢ ° Bi 








t 8s insu ated Resist. 
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6 12. 30 
: SCHOOL DIRECTORY PAGE 145 18 36.15 
« dohasen Air-System Ceramic Socket, Meta! 26.30 48.90 
chimney, sub-mounted shielded (122-275) alti >» Technical Institut< 
socket. Used with 4-125A, 4-250A, 4-400A, eb. ae wae Rey aaa ==? — 
Type tubes. Clean, removed from equipment Indiana Technical College Inde t 48 states! 
Special $3.50 Milwaukee School of Engineering : ‘i ve Rect her Hr Besta ASOvAas 
6 and 12 Volt (operates from either) Input Northrop Aeronautical Institute ans Sania 
Carter Duovolt Dynamotors: Medium Size Pacific International University TOROID COMPUTER LOGIC 
Unit Puts cut 400 Volts @ 375 Ma $15.95 Tri-State College _ : TRANSFORMER & DATA 
Large Size Unit Puts out 620 Volts @ Valparaiso Technical Institute i— Use inting 


280 Ma $19.95 : 
. : BRANCH ADVERTISING Servers: Chicago: { 
All Units are brand new, genuine Carter Waukegan Road, Glenview, Ill, GLenview 4-6900 Los 
Dynamotors in original packages. Angeles: Ralph W. Harker and es, 600 Sk al is. nin ac a 
. A each 5 for & . ot 
TERMS: 25° deposit with order, balance C.0.D ee nw i ker and A wo ied - rei M n Francisco: = = Fin F 
_ tae for cost of merchandise GAnheld ; a — . DIAMOND PHONO-NEEDLES! Postpaid 48 States! 
We are near Prince St./8MT Station, Spring St. /IRT FOREIGN "AGENTS: Great Britain: Atlas Publishing Ste AED LrATS ONE DIAMOND te, GeO DLE 
MONDS $14 AM & SAI PHI RE 28; 
PLEA I 





40 











Station. Open Monday thru Saturday. Thousands of and Distributing Co., Ltd., 18 Bride Lane, London 
unadvertised speciais. Come in and browse around. E.C. 4. Australia: McGill's Agency, Melbourne. France: 
Brentano's, Paris 2e. Belgium: Agence et Messageries 


ELECTRONICS de la Presse, Brussels. Holland: Trilectron, Heemstede 6é 4 TERMS: Money Sass Guarantee! 
Greece: International Book & News Agency, Athens. So. F.0.8 C. Add shpg charges 
CORP. Africa: Central News Agency, Ltd., Johannesburg, Cape- 25% Dep. Prices 

town, Daren, Natal: Universal Book Agency, Johannes shown _subect | to, change. 


® burg. dia: Broadway News Centre, Deter, Bombay 111-WL LIGERTY ST., N N. Y. 
512 Broadway, Dept. RE-11, N.Y. 12, N.Y. ait Pakistan: Paradise Book Stall, Karachi 3. Send #é r Catalog 
Phone: WAlker 5-7000 Printed in the United States of America PHONE: RECTOR 2-6245 
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ONLY 
$7.45 


DOWN 
7.00 MONTHLY 


cans rthead! 


Use it as a Binaural-Stereophonic 
FM-AM taner 


Use it as a Dual-Monaural 
FM-AM (taner 


Use it as a straight Monaural 
FM or AM taser 


* ge ght Nala 


© 10KC Whistle Filter @ Pre-cligned IF's 


@ Tuned Cascode FM 


@ 11 Tubes (including 4 dual-purpose) + [Tuning Eye + Selenium rectifier Pre vide 17 Tube Performance 
@ Separately Tuned FM and AM Sections @ 12 Tuned Circuits © Dual Cathode Follewer Output 


@ Armstrong Circuit with FM/AFC and AFC Defeat 


More than a year of research, planning and engineering went into the making of 
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural 
broadcasting (simultaneous transmission on both FM and AM), the independent 
operation of both the FM and AM sections at the same time, and the ordinary 
reception of either FM or AM. The AM and FM sections are separately tuned, 
each with a separate 3-gang tuning condenser, separate flywheel tuning and 
separate volume control for proper balancing when used for binaural programs. 
Simplified accurate knife-edge tuning is provided by magic eye which operates 
independently on FM and AM. Automatic frequency control ‘‘locks in'’ FM signal 
permanently. Aside from its unique flexibility, this is, above all else, a quality 
a tuner incorporating features found exclusively in the highest priced 
juners. 

FM specifications include grounded-grid triode low noise front end with triode 
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1% 
harmonic distortion, frequency response 20-20,000 cps + 2 db, full 200 ke 


@ Dval Dovble-Tuned Transformer Coupled Limiters. 


built-in ferrite toop antenna,.fess than 1% harmonic distortion, sensitivity of 5 
microvolts, 8-ke bandwidth and frequency respense 20-5000 cps + 3 db. 

The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning 
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu- 
tcheon having dark maroon background plus matching maroon knobs with gold 
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two 
separate printed circuit boards make construction and wiring simple, even for 
such a complex unit. Complete kit includes all parts and metal cover, o step-by- 
step instruction manual, schematic and pictorjal diagrams. Size is 13%,” W x 
10%” D x 41/2” H. Shpg. wt.,.22 Ibs. 

The new Lafayette Model KT-500 Stereo FM-AM Tuner }s a companion plece to 
the Models KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier 
Kit and the ‘‘Triumvirate’’ of these 3 units form the heart of a top quality stereo 
hi-fi. system. 


KT-500 . Net 74.50 


bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting at 


one microvolt. AM specifications include 3 stages of AVC, 10 ke whistle filter, LT-50 Same as above, completely factory wired and tested Net 124.50 


NEW! LAFAYETTE PROFESSIONAL 
STEREO MASTER AUDIO CONTROL CENTER 


79.50 The Lafayette KT-600 Solves Every 
79. Stereo/Monaural Control Problem! 


IN KIT 

7 @ RESPONSE 10-25,000 CPS + 0.5 DB © TAPE HEAD PLAYBACK EQUALIZATION FOR NEW 
4-TRACK STEREO © 1.78 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT © LESS THAN .03% IM 
DISTORTION @ 6 CONCENTRIC FRONT PANEL CONTROLS @ 4 CONCENTRIC REAR PANEL INPUT 
LEVEL CONTROLS @ 180° ELECTRONIC PHASE REVERSAL 


A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as 
@ Bridge Control, for variable cross-channel feed for elimination of ‘‘ping-pong’’ (exaggerated channel 
separation) effects and for contro! of a 3d-channel output for 3-speaker stereo systems; the 3d-channel 
output also serves for converting stereo program material to high quality monaural for recording or to 
play a stereo program monaurally through a separate amplifier and speaker system. The KT-600 also 
hos full input mixing of monaural program sources (such as tape recorder and phonograph, etc.), a 
special ‘‘null’’ stereo balancing and calibrating system (better than meters), 24 equalization positions 
per channel, 12 db per octave rumble and scratch filters, and a loudness on-off switch. Has clutch-type 
dual concentric volume controls which operate independently for balancing or simultaneously as the 
Master Level Control. Other features include channel reverse, 180° phase reversal, input level controls 
at all inputs. Sensitivity is 1.78 millivolts for 1 volt out. Dual low impedance ovtputs (‘‘plate fol- 
lowers,’ 1300 ohms) are provided. Frequency response is 10-25,000 cps + 0.5 db; less than .03% IM 
distortion, Uses 7 new 7025 low-noise dual triodes. Size 14” x 4%” x 10%”. Shpg. wt., 16 Ibs 
Complete with printed circuit board, modern-styling metal chassis and cage, profusely illustrated 
instructions, all necessary parts. 

LAFAYETTE KT-600 Stereo Preamplifier Kit .................. 


NEW! LAPAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT 


@ 36-WATT STEREO AMPLIFIER - 18-WATTS @ 2 PRINTED CIRCUIT BOARDS FOR NEAT, 
EACH CHANNEL SIMPLIFIED WIRING 


@ FOR OPTIONAL USE AS 36-WATT @ RESPONSE BETTER THAN 35-30,000 CPS 
MONAURAL AMPLIFIER = Y DB AT 18 WATTS 


@ EMPLOYS 4 NEW PREMIUM-TYPE 7189 @ LESS THAN 1% HARMONIC OR 
OUTPUT TUBES INTERMODULATION DISTORTION 


A superbly-performing basic stereo amplifier, in easy-to-build kit form to save you lots of money and let 
you get into stereo now at minimum expense! Dual inputs are provided, each with individual volume 
control, and the unit may be used with a stereo preamplifier, for 2-18 watt stereo channels or, at the flick 
of a switch, as.a fine 36-watt monaural amplifier — or, if desired, it may be used as 2 separate monaural 
18-watt amplifiers! CONTROLS include 2 input volume controls, channel Reverse switch (AB-BA), Monaural 
Stereo switch. DUAL OUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms (permitting poralle! (monaural!) 
operation of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel! for full 
output. TUBES are 2-6AN8, 4-7189; GZ-34 rectifier. SIZE 9-3/16"d (10-9/16” with controls) x 5Y%4"h x 
134%4”w. Supplied complete with perforated metal cage, all necessary parts and detailed instructions 
Shpg. wt., 22 Ibs. 

KT-310 Stereo Power Amplifier Kit 


E RADIO cms 


Write for FREE Bargain Packed Catalog! 
PLEASE INCLUDE POSTAGE WITH ORDER 





onty 7.95 vown — 
8.00 MONTHLY 
© UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES? 
© OUTSTANDING PERFORMANCE SUPERIORITY! 
© AMAZING NEW BRIDGE CIRCUITRY & CONTROL FOR 3d 
CHANNEL OUTPUT FOR 3-SPEAKER STEREO SYSTEMS! 
© VARIABLE CROSS-CHANNEL SIGNAL FEED ELIMINATES 
“PING-PONG” EFFECTS! 
© PRECISE “NULL” BALANCING & CALIBRATING SYSTEM = 
BETTER THAN METERS! 
© 24 EQUALIZATION POSITIONS PER CHANNEL! 


@ CLUTCH-TYPE DUAL VOLUME-BALANCE CONTROLS! Net 79.50 





ONLY 4.75 DOWN 
5.00 MONTHLY 


LAFA 


165-08 Liberty Ave, JAMAICA 33; N. 





100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 
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NEW! LAFAYETTE “STEREO” HI-Fi PHONO MUSIC SYSTEM 
AN IDEAL QUALITY SYSTEM FOR LISTENING 
TO THE NEW HIGH-REALISM STEREO SOUND! 
For Stereo & Monaural Reproduction 





COMPONENTS 


Lafayette LA-90 28-Watt Stereo Amplifier 72.50 
Garrard RC121/11 Changer 41.65 
Lafayette PK-111 Wood Base 3.95 
GE GC-7 Stereo Magnetic Cartridge 23.47 
2-Lafayette $K-58 Coaxial 12” Speakers $9.00 


Total Reg. Price 200<5% 


otanine YOU PAY ONLY 167.50 SAVE 33.07! 


STEREO COMPATIBLE A complete supe stereo hi-fi phone music system 


brought to you by cyette to bring out the thrilling 

CARTRIDGE WITH capabilities of the new stereo r rdings. Heart of the system is 

DIAMOND STYLUS the new Lafayette LA-90 with 28 watts per channel and with 

oll the inputs necessary for a complete stereo control center. Other 

fine. components are the famous new ag RCI21/11 4-speed 

automatic record changer ready to accept stereo cartridges, the Lafayette 

PK-111 wood base for changer, of fine selected woods; the new GE GC-7 stereo/ 

monaural variable reluctance cartridge with 0.7 mi! genuine GE diamond stylus; and 2 

of the unbeatable, for performance-valve, Lafayette SK-58 12 eountel speokers with built-in 

crossover network and brilliance level control. Supplied complete with cables nectors, ond easy-to-install 
instructions. Shpg. wt., 66 Ibs. 


RCI21/1 











HF-374 Stereo Phono System, with mahogany or blonde wood changer bose e ecify Net 167.50 

HF-375 Some os HF-374 but with 2-Lofayette CAB-16 mahogany or we t AB-17 blonde Resonotor-type 

speoker enclosures (specify which) Net 222.50 

LAFAYETTE STEREO FM/AM-PHONO MUSIC SYSTEM 

Same os HF-374 above but with new Lafayette stereo Mode! LT-99 FM/AM T 

HF-376 Stereo FM/AM-Phono System Net 237.00 

HF-377 Same as HF-376 but with 2-Lofayette CAB-16 mahogany or walnut or CA 7 blonde speoker enclosures 
Net 292.00 


LAFAYETTE MASTER AUDIO CONTROL CENTER 


with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 
@ Self-Powered @ DC On All Filaments @ 24 Positions of Equalization 
@ Tape Head Input, High impedance @ Dual Cathode Follower Output Stages 
This is not only the finest hi-fi preomp choracterized by unmatched features, but it hos been 
functionally designed to keep pace with the conversion of your present hi-fi sysfem to binaural 
(Stereophonic) sound. Incorporates an extra channel ond dual volume contro! for binaural 
reproduction. Features include DC on all tube filaments, negotive .feedbock in every stage, 
dual cathode follower output stages and lotest printed circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion ot 1V. Hum and noise level better thon 
80 db below 3V. Uniformly fiat frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, be antly executed. Size 123%, 9V— x 
3%”. Shpg. wt., 10/2 Ibs. 

KT-300—Loafayette Moster Audio Contro! Kit Complet h cage and detailed assembly in- 
structions. Net 39.50 
LT¥-30—Same as above completely wired and tested t age ond instruction manvol. 

Net 





DELUXE 70 WATT BASIC AMPLIFIER 
© Conservatively Rated At 70 Watts « Inverse Feedback © Variable Damping 
@ Metered Balance And Bias Adjust Controls e Avallable In Kit and Wired Form 
Here's ultra-stability in a 70 watt basic power amplifier employing highest quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's and 
wire range linear Chicago output transformer, variable damping control, meter for bias and 
bolance and gold finish chassis. Frequency response 10-100,000 cps + Idb. Hum and noise 
90 db below full output. IM distortion less than 11% at 70 wotts, less than 0.3% below 30 
watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps + 1 db. Output 
impedance 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation. 
Size 144%, x 10 x 7%” including cage and knobs. Shpg. wi., 40 Ibs 
rs KYT-400—\afayette 70 watt Deluxe Bosic Amplifier Kit mplete with cage and detailed 
ONLY 6.95 assembly instructions. Net 69.50 
DOWN LA-70—Same as above completely wired and tested with cage and instruction manual. 
7.00 MONTHLY Net . 94.50 


DW ILLUMINATED SCALE 
NEW! LAFAYETTE STEREO AMPLIFIER KIT ) nage 


@ 3's" SQUARE 
@ JEWELLED BEARINGS 
Brand new stereo amplifier kit for that extra small stereo @ 25-16,000 +1. ub 
hi-fi set, featuring separate volume controls; ganged © D‘ARSONVAL MOVEMENT 


tone control; stereo, reverse and monaural switch. 40 


millivolt sensitivity! Complete kit with tubes, rectifier, 
alt eante and Tarottens, Sats o%" x 5” x 4%”. For Standard 7500 ohm (with 3600 ohm external resistor supplied) **B’’ scale 


110-120 60 cycle AC. Shpg. wt., 7 Ibs. volume indicator calibrated in 0-100% and —20 to +3 VU. Accurate to 
Only SORES <- GHREE Ev 7 -Net 18.95 +0.2 VU from 35 to 10,000 cps, 0.5 VU from 25 to 16,000 cps (O VU 
corresponds to 100%). Soft, non-glare ymination supplied by two built- 








© 4 WATTS STEREO OUTPUT 
© COMPLETE STEREO CONTROLS 





is O5 COMBINATION MONEY SAVER in 6-8 volt bulbs. Dynamic and damping characteristics conform to 
eere 


The KT-126 Stereo Amplifier kit and the new standard VU meter proctice—99% of final reading reached in 0.3 second 


Ronette OV Stereo Turnover Cartridge with with suddenly applied sine wave, overshoot of 1 to 1%%. 3%” square, 
dual sapphire styli. 1-11/16” depth, 2-9/16” dia. mtg. hole. Shpg. wt., 1 Ib. 


CETTE nnnnnencvvnneorereeerreere eeeeeereioereeenneere SGD TM-8O Volume Unit Meter Net 7.50 


Wk NEW YORK, N.Y BOSTON, MASS BRONX, N. Y NEWARK, N. J PLAINFIELD, N. J 
Lifiyet ia MU. LO 1 6th Ave 110 Federal St 542 E. Fordham Rd 24 Central Ave 139 W. 2nd St 


WOrth 6-530 HUbbord 2-7850 FOrdham 7-8813  MArket 2-1661 Plainfield 6-4718 
165-08 LIBERTY AVE. 
Dept. JK | JAMAICA 33. N. Y PLEASE INCLUDE POSTAGE WITH ORDER 
_ N. Fy, 


NOVEMBER, 1958 





LAFAYETTE’S 


1959 CATALOG 


"Everything in Electronics” 
260 GIANT-SIZED PAGES 


Ow 3?Sh Your 


The Complete Catalog Featuring 
“The Best Buys In The Business” 


FOR THE NEWEST AND FINEST IN 
STEREOPHONIC Hi-Fi EQUIPMENT AND SYSTEMS 
@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS 
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES 
@ MINIATURE COMPONENTS @ RADIO & TV TUBES AND PARTS 
@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS 


_ opERED PH ONic. ty 
‘ “Uy, — 


Send for Lafayette’s 1959 Catalog — the most com 
plete, up-to-the-minute electronic supply catalog 
crammed full of everything in electronics at our 
customary down-to-earth money-saving prices 


CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW! 


A “must” for the economy-minded hi-fi enthu- 
wt siast, experimenter, hobbyist, engineer, techni- 
‘ cian, student, serviceman and dealer. 


Seaders tn Hi-Fi 
The most complete selection and largest stocks of hi-fi components and 


systems—ayailable for immediate delivery at the lowest possible prices 
Save even more on Lafayette endorsed “‘best-buy” complete systems 


NEW! NEW! 





EASY PAY TERMS Available on orders over $45— 
Only 10°/, down—Up to 18 months to pay 














LAFAYETTE-GOODMANS ae 
12” 3-WAY SPEAKER Zt 
- 
> > 


* 30 WATTS 
©@ FREQUENCY RESPONSE 


30-20,000 CPS 


NEw! 


® PLUG-IN 12 DB/OCTAVE 
CROSSOVER NETWORK 
WITH LEVEL CONTROL Lafayette 
TRANSCRIPTION PLAYER 
WITH 3 LB. 12” 
ALUMINUM TURNTABLE 


Professional 4-speed player 
ideally suited for stereo. Has 


Custom-built by Goodmans of 
England with 1% Ib. Alco- 
max 3 Magnet. Features ax- 
ially mounted, free-edged wide 
range woofer, stiff-coned mid- 
range radiator and compres- 
sion-driver tweeter. 


STEREO BALANCE VU METER 


Dual audio output level indi- 
eator with two meter for 


br 


SK-.110 Net 47.50 
Two for Stereo ...Net 89.00 


LAFAYETTE RADIO, Dept. sx 
P.0. Box 511, Jamaica 31, N.Y. 


SEND FOR THE WORLD’S LEADING ELECTRONICS, 
RADIO, T.V., INDUSTRIAL, AND HI-Fi GUIDE 





C1) Send FREE LAFAYETTE Catalog 590 


ON 
POST 
CARD 








magnetic eddy-current brake 
permitting + 10% speed var- 
iation. Amazingly low priced! 
Shpg. wt., 14 lbs, 


comparing audio levels. Ideal 
for balancing hi-fi stereo sys- 
tems, 


Net 8.95 





PK-240 


Net 37.50 ™-40 





NATIONALLY ADVERTISED 
4-SPEED AUTOMATIC 
RECORD CHANGER 


Famous brand latest model 
with new GE GC-7 Magnetic 





JAMAICA, N.Y 
165-08 Liberty Ave 
AXtei 1-7000 


NEW YORK, N.Y 
100 6th Ave. 
WOrth 6-5300 


BOSTON, MASS. 
110 Federal St. 
HUbbard 2-7850 








PLAINFIELD, N. J. 
139 W. 2nd St. 
PLainfield 6-4718 


BRONX, N.Y 
542 E. Fordham Rd. 
FOrdram 7-8813 


NEWARK, N. J. 
24 Central Ave 
MArket 2-1661 











Compatible Stereo Cartridge 
with diamond stylus. Guaran- 
teed to please or money re- 
funded! Regular 69.50 Value! 
Shpg. wt., 21 Ibs. 

PK-251— (less Wood base) 


NEW MINIATURE 
HIGH SENSITIVITY MULTITESTER 
20,000 OHMS PER VOLT DC — 
10,000 OHMS PER VOLT AC 


WEW GE GC-7 
STEREO 
CARTRIDGE 
WITH 
DIAMOND 
STYLUS 


20,000 ohms per volt DC anc 
10,000 ohms per volt AC i 
strument. Hand-held 

only 10 oz! Clear plastic face 
cover. Has 23 most used 
ranges selected by single 
switch. With batteries and 
leads. Shpg. wt., 1 Ib. 
AR-660 Net 22.50 





Net 39.50 


RADIO-ELECTRONICS 
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your color-TV servicing with RCA’s new 


It's chock-full-of practical information and illustrations— 
just what you need for profitable color-TV servicing. 


If i are planning to build your share in the business of color-TV 
are sure to find RCA’s Color-TV Pict-O-Guide the most 


bench” friend you have ever had. Whether you are “learning” 


already “doing”, the clearly written descriptions, step-by-step 


1s, diagrams, and full-color photographs of trouble symp- 


THs 


valuable book a “must”! It was prepared and written 
AVAILABLE THROUGH YOUR RCA TUBE DISTRIBUTOR by John R. Meagher, RCA’s well known authority on TV servicing 
Or, fill out the coupon below and forward with tac] , Get vou1 copy today! 
$4.50 in check or money order payable to a“ i ‘ : ie 
Radio Corporation of America for each Color 
TV PICT-O-GUIDE ordered 


New Color-TV Pict-O-Guide contains sections on: 


RCA Commercial Engineering Color Mixing - RCA Compatible Color TV System -: Purity - Troubleshooting 
ae Oe ay ON, 3 ergence « Gray-Scale Tracking - Color Operating Controls - Antenna 
Gentlemen 

Enclosed please find check ak les wade ( lerations - RF-IF-Bandpass Alignment - Color-Bar Patterns - Color 
for Color-TV PICT-O-GUIDES. Send 1 lest Equipment - Signal Tracing - Interference - “Green Stripe” Test Signals 
——e 


Name fa 


Address (p @-) RADIO CORPORATION OF AMERICA 


= Electron Tube Division Harrison, N. J. 





